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iLECTRONiCS 


FOR  t  KW  FM  . . .  A  NEW  RADIATION  COOLED  TETRODE 


ANOTHER  in  the  Eimac  line  of  power  tetrcxJes  .  .  . 
Type  4-4(X)A  embodying  stability,  high  perform¬ 
ance,  and  economy  characteristics  familiar  to  all 
Eimac  tetrcxJes. 


PROVEN  DESIGN 

The  4-4(X)A  was  created  to  fill  the  established  need 
for  a  tetrcxJe  of  the  internal  ancxJe  type  capable  of 
providing  1  kw  FM-broadcast  output  per  pair  at  low 
driving  power,  while  operating  well  below  maximum 
ratings.  Type  4-4(X)A  inherits  the  Eimac  know-how 
of  tetrcxJe  design,  it  incorporates  maximum  shield¬ 
ing  of  the  tube  input — output  circuits,  processed 
non-emitting  grids,  low-inductance  leads,  thoriated 
tungsten  filament  and  a  rugged  plate  contributing 
to  exceptionally  long  tube  life. 


AMPLE  POWER 

In  typical  operation,  at  frequencies  in  the  88-108 


Me  FM  broadcast  band,  two  4-400A  tetrcxJes  pro¬ 
vide  over  ICXX)  watts  of  useful  power  output,  oper¬ 
ating  at  4CXX)  plate  volts,  while  the  plate  dissipation 
is  considerably  under  the  maximum  rating  of  400 
watts  per  tube.  Complete  operational  data  and 
characteristics  are  available  by  writing  direct. 


UNIQUE  FEATURE 

To  assure  adequate  ccx)ling  and  extended  tube  life, 
the  4-400A  must  be  used  in  the  special  Eimac 
socket  and  air  control  chimney.  This  unique  scxiket 
rnakes  maximum  use  of  a  small  amount  of  air  by 
directing  It  first  on  the  terminals,  around  the  base 
seals,  through  the  socket;  around  the  envelope,  and 
then  on  the  plate  seal  and  lead.  The  socket  housing 


is  of  cast  aluminum  and  conveniently  mounts  below 
the  chassis  deck  while  spring  clips  on  the  deck  sup¬ 
port  the  pyrex  chimney. 


LOW  COST 

Type  4-400A  tetrcxJes  are  priced  at  $50.00  each,  an 
exceptionally  low  price  considering  their  power  per¬ 
formance  capabilities. 


DESIGN  ASSISTANCE 


Let  Eimac  engineers  assist  you  in  your  vacuum  tube 
application  problems.  A  letter  to  the  Application 
Engineering  Department  will  bring  you  up-to-the- 
minute  data  and  application  suggestions  on  the 
4-4(X)A  and  other  Eimac  tube  types. 


EITEL-McCULLOUGH,  INC. 
1 86  San  Mateo  Avenue 
San  Bruno,  California 


ftihw  th»  »• 


T»«  f»w»r  ftr  t-f 
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■USINESS  BRIEFS  (continued) 

some  2,100  of  these)  represent  the 
bulk  of  the  potentiftl  market. 
Among  the  hotel  managers  con¬ 
tacted  64  percent  appeared  to  be 
good  prospects  for  centralized  sys¬ 
tems,  63  percent  indicated  interest 
in  intercommunication  equipment, 
and  16  percent  were  receptive  to  the 
idea  of  installing  sound  reenforcing 
gear. 

Among  the  hotels  interested  in 
centralized  systems  86.1  percent 
wanted  four  radio  channels,  63  per¬ 
cent  wanted  an  additional  transcrip¬ 
tion  channel,  and  51  percent  wanted 
a  special  events  channel  too,  indi¬ 
cating  a  desire  for  a  six-channel 
system.  Flush-mounting  speakers 
were  preferred  by  46.4  percent,  30.6 
percent  leaned  toward  surface- 
mounted  types,  10.2  percent  thought 
they  might  use  both  types,  and  the 
remainder  liked  the  idea  of  install¬ 
ing  speakers  in  furniture.  Neutral 
colored  units  were  specified  by  82 
percent,  while  10  percent  asked  for 
walnut.  Some  68  percent  wanted 
selector  switches  to  be  part  of  or 
adjacent  to  speakers,  42  percent 
wanted  the  switches  remote  from 
the  speakers.  About  87  percent  pre¬ 
ferred  switch  radio  positions  desig¬ 
nated  by  station  call  letters.  Emer¬ 
gency  means  of  reaching  all  rooms, 
regardless  of  whether  speakers  were 
turned  on  or  not,  appealed  to  only 
30  percent.  On  the  other  hand,  64 
percent  said  it  might  be  useful  if 
they  could  make  announcements 
over  speakers  that  happened  to  be 
in  use. 

Among  managers  interested  in 
intercommunication  equipment  76 
percent  visualized  administrative 
service,  50  percent  planned  to  buy 
such  equipment  to  speed  service,  as 
in  kitchens.  Lobby  and  public-room 
paging  equipment  appealed  to  49 
percent  of  the  hotels  interested  in 
sound  reenforcement,  and  35  per¬ 
cent  said  they  miyhr-  eventually  be 
interested  in  recorders.  (Some  38 
percent  planned  to  originate  their 
own  transcribed  music,  while  29.6 
percent  expected  to  buy  it  from  an 
outside  source.) 

Managers  said  they  would  prefer 
to  buy  sound  equipment  on  an  “in¬ 
stalled”  basis,  which  in  most  cases 
dictates  the  use  of  local  labor  if  not 
a  distributor,  dealer  or  contractor, 
but  felt  that  factory  supervision 
was  desirable. 


Far  beyond  the  moon 


jWLen  talk  of  trips 
to  the  moon  nowadays  but 
science  has  already  travelled 
far  beyond  in  its  search  for 
truth  .  .  .  from  inconceivable 
distances  come  faint  glimmer¬ 
ings  that  reveal  secrets  of  dis¬ 
tant  universes. 


Just  as  these  messages 
from  space  arc  interpreted  by 
MEASUREMENTS,  so  has 
every  scientific  discovery  re¬ 
sulted  from  our  ability  to 
build  and  to  use  ACCURATE 
MEASURING  INSTRU¬ 
MENTS. 


Hathaway  Type  S12  A  12  eleRient  Portable  Oscillograph 
•  Very  small  •  Automatic  •  Simple  to  operate 


ONE  OF  A  COMPLETE  LINE  OF  RE¬ 
CORDING  OSCILLOGRAPHS  AND 
HIGH-SPEED  GRAPHIC  INSTRUMENTS 


To  keep  abreast  w'ith  the 
ever-changing  needs  of  mod¬ 
ern  research,  Hathaway  engi¬ 
neers  are  constantly  working 
on  new  measuring  instruments,  constantly  improving 
older  ones.  Whatever  may  be  YOUR  new  problem 
in  MEASUREMENT  OR  CONTROL,  Hathaway 
experience  can  help  you. 


WRITE  FOR  TECHNICAL  BULLETIN  SP-I67A 


INSTRUMENT  COMPANY 

1315  SO.  CLARKSON  STREET*  DENVER  10,  COLORADO 
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CTRONICS 


National  Business  Show  in  New 
York  featured  several  electronic  re¬ 
cording  devices  for  general  office 
use,  one  for  immortalizing  tele¬ 
phone  conversations.  Also  featured 
was  a  photoelectric  card-punching 
device  having  many  uses,  and  a  400- 
tube  multiplying  machine.  The  lat¬ 
ter,  we  suspect,  is  just  one  of  many 
imminent  applications  of  electron¬ 
ics  to  commercial  calculators. 

Receiver  Production  by  RMA 
members'in  the  first  three  quarters 
of  1947  is  reported  as  follows: 


January 

February 

March 

April 

May 

June 

July 

August 

September 


F-M/A-M 

61.318 

53,594 

87,264 

112,256 

84,507 

76,624 

70,649 

72,014 

90,546 


TeleTision  AU  Sets 
5,437  1,564,171 

6,243  1,379,966 

6.639  1,377,269 

7,886  1,759,723 

8,690  1,316,373 

11,484  1,213,142 

10,007  1,155,456 

12,283  1,265.835 

32,719  1,339,980 

101,388  12.371,915 


Predicted  in  July  (p  74)  were 
methods  of  economically  duplicat¬ 
ing  wire  recordings  in  quantity. 
Now  Minnesota  Mining  advises 
that  its  engineers  are  developing 
a  machine  which  will  be  able  to 
mass-produce  tape  recordings  from 
a  master  record  at  least  as  fast  as 
disk  recordings  are  turned  out. 

One  Of  Our  Readers  has  devel¬ 
oped  an  extremely  compact  portable 
tape  recorder  containing  a  spring- 
wound  motor  and  a  couple  of  small 
batteries.  It  seems  to  us  that  such 
a  device,  completely  independent  of 
power  lines,  has  many  potential  ap¬ 
plications.  The  trouble  is  that  our 
correspondent  has  neither  manu¬ 
facturing  nor  sales  facilities.  Any¬ 
one  out  there  interested  in  a  tieup? 

FM  Association  says  that  86 
percent  of  all  f-m  broadcast  sta¬ 
tions  contacted  in  a  nationwide  sur¬ 
vey  during  October  were  operating 
at  a  loss,  6  percent  were  breaking 
even  and  8  percent  were  making  a 
profit. 

A  Television  Engineer  who  shall 
be  nameless  exhibited  great  interest 
in  having  his  programming  asso¬ 
ciates  retain  the  services  of  a  young 
lady  at  a  time  when  studio  person¬ 
nel  was  being  reduced.  Investiga¬ 
tion  disclosed  nothing  peculiar 
about  the  lady  other  than  the  fact 
that  she  had  a  rather  prominent 
chip  on  one  of  her  front  teeth. 

The  chip,  it  seemed,  represented 
a  most  useful  test  pattern. 
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Cardboard 

Tubular  Electrolytic 

CAPACITORS 


MALLORY 


Seufi  for  Mallorv  Capaci¬ 
tor  Catalog  ichic/i  contains 
useful  data  on  tubulars 
and  on  other  Mallory  elec¬ 
trolytic  Capacitors. 


MLLUI\  I  CAPACITORS 
(ELECTROLYTIC,  OIL  and  WAX) 


P.  R.  MALLORY  &  CO.,  Inc.,  INDIANAPOLIS  6,  INDIANA 


Round  table  method  of  pouring  end  seals  at  Mallory  Plant 


We  put  more  into  them  .  .  .  You  ^et  more  out  of  them 


T^EPENDABLE  PERFORMANCE  at  low  cost  has  won  widespread  jtopularity 
^  for  cardboard  tubular  electrolytic  Capacitors  in  low  priced  equipment 
where  operating  conditions  are  not  severe.  Mallorv  tubulars  are  made  under 
the  same  rigid  processing  and  inspection  methods  that  haved  earned  for 
Mallory  Capacitors  a  world  wide  reputation  for  highest  quality. 

The  extra  inner  seal,  generous  end  seals  and  controlled  freedom  from  con¬ 
tamination  in  handling  provide  the  extreme  reliability  for  which  they  are 
noted.  Their  long  life,  their  ability  to  survive  high  temperatures  and  heavy 
ripple  currents  are  due  to  unique  processing  operations  developed  in  nearly 
twenty  years  of  research  experience. 
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CROSS 


TALK 


►  OBIT  . . .  The  death  of  Max  Planck,  which  occurred 
last  October  third,  reminds  us  that  electronics,  a 
young  man’s  science,  is  based  on  the  findings  of  men 
who  have  reached  a  ripe  old  age.  Planck  died  at  the 
age  of  89,  honored  throughout  the  world  for  his  con¬ 
tributions  to  physics,  particularly  for  the  quantum 
theory.  He  was  42  years  old,  in  1900,  when  he  sug¬ 
gested  that  radiant  energy  occurs  in  discrete  seg¬ 
ments,  the  amount  of  energy  in  each  quantum  being 
proportional  to  the  frequency.  Acting  on  this  sug¬ 
gestion,  Einstein  in  1905  solved  the  riddle  of  the  photo¬ 
electric  effect,  a  cornerstone  of  the  electronic  indus¬ 
try.  Since  then,  whenever  electrons  are  studied  as 
individuals  in  atoms,  the  study  must  start  with  the 
quantum  concept.  The  whole  theory  of  the  electric 
discharge  in  gases  and  vapors,  with  all  its  applica¬ 
tions  in  industrial  electronics,  makes  sense  only  in 
the  light  of  quantum  mechanics.  Only  when  elec¬ 
trons  swarm  in  huge  numbers,  as  in  an  antenna,  can 
the  quantum  idea  be  replaced  by  the  simpler  con¬ 
cept  of  the  Maxwell  equations.  We  rejoice  that  Planck, 
to  whom  we  owe  so  much,  lived  a  long  and  honored 
life. 

►  PCM  .  . .  We  have  been  amazed  at  the  interest  gen¬ 
erated  by  an  item  in  these  columns  in  the  August 
issue  to  the  effect  that  the  Hartley  law  (not  to  be 
confused  with  the  Taft-Hartley  law)  was  up  for 
modification.  A  large  manufacturer  of  radio  receivers 
sent  an  emissary  to  MIT  to  consult  the  Tuller  thesis 
on  the  subject.  Major  E.  H.  Armstrong,  who  was  first 
to  draw  the  connection  between  increased  bandwidth 
and  lowered  noise,  called  us  to  find  out  more  about  it. 
Discovering  that  we  had  printed  everything  we  knew, 
he  planned  to  make  a  stopover  at  Cambridge.  At  the 
Bell  Telephone  Labs  we  hear  that  staff  members  are 
impatiently  waiting  for  C.  R.  Shannon  to  complete 
his  paper  on  the  subject.  For  the  present,  there  it 
lies.  We  have  only  one  additional  item  to  report: 
Studies  at  BTL  indicate  that  the  pulse  code  modula¬ 
tion  scheme  (pcm,  see  p  126,  this  issue)  may  be  the 
most  efficient  way  of  using  bandwidth  for  securing 
high  quality  in  multichannel  radiotelephone  systems, 
in  the  light  of  the  new  theory.  In  addition,  by  regen¬ 


erating  pulses,  the  pcm  signal  may  be  sent  through 
as  many  repeaters  as  you  please  (a  really  indefinite 
number)  without  harming  the  signal-to-noise  ratio. 

Note  added  in  proof :  A  N.  Y.  IRE  Section  meeting, 
instigated  by  reports  in  the  “recent  technical  press”, 
presented  a  four-paper  symposium  on  this  subject, 
Nov.  12th  last.  Full  report  next  month. 

►  TUBELESS  . . .  Electronic  equipment,  according  to 
the  simplest  definition  we  know,  has  electron  tubes  in 
it.  And  an  electron  tube  operates  by  virtue  of  a  flow 
of  free  electrons  in  a  vacuous  or  gas-filled  space.  If  we 
were  to  confine  the  pages  of  Electronics  to  such 
simon-pure  electronic  matters,  we  would  miss  a  lot  of 
important  developments  which  are,  definitions  or  no, 
part  and  parcel  of  the  electronics  industry.  So  for 
some  time  we  have  been  interpreting  the  word  elec¬ 
tronics  rather  broadly,  to  include  such  devices  as 
crystal  rectifiers  and  saturable  core  reactors  which  fill 
functions  essentially  the  same  as  those  performed  by 
electron  tubes.  While  we  are  reasonably  sure  of  this 
ground,  it  is  nevertheless  encouraging  to  know  our 
readers  agree  with  us.  Recently  we  queried  2,000 
readers  concerning  their  relative  interest  in  articles 
on  industrial  electronics  appearing  in  the  September 
issue.  Out  in  front  by  quite  a  margin  were  two  papers, 
on  magnetic  amplifiers  and  a  crystal-operated  remote 
relay,  neither  of  which  uses  vacuum  tubes. 

►  SUPPRESSED  .  .  .  Since  we  printed  H.  H.  Scott’s 
article  on  his  dynamic  noise  suppressor  just  a  year 
ago,  we  have  been  swamped  with  requests  for  circuit 
details.  Having  promised  to  publish  them,  we  were 
accused,  not  of  suppressing  information,  but  of  being 
tardy.  This  issue,  p  96,  we  redeem  the  promise,  with 
interest.  As  so  often  happens,  when  the  long-sought 
manuscript  came  through,  the  log  jam  broke  with  a 
vengeance.  So  we  are  happy  to  present  two  articles 
on  dynamic  noise  suppressors.  The  second  (by  Harry 
F.  Olson,  p  118)  uses  a  radically  different  technique 
to  accomplish  much  the  same  result.  This  time  next 
year,  if  any  reader  is  still  bothered  with  noise. on 
phonograph  records,  we  don’t  want  to  hear  about  it. 
All  the  answers  are  in  this  issue. 


Electronic  Techniques 
in  Nuclear  Science 


The  basic  tools  for  studying  the  nucleus  are  particle  accelerators  and  instruments  that 
permit  the  effects  of  fast-moving  ions  and  electrons  to  be  observed.  Basic  electronic 
devices  developed  for  these  purposes  are  described 

By  SERGE  A.  KORFF 

Projntor  of  PhjfticB 
New  York  Vnivertity 
New  York.  N.  Y. 


IF  ELECTRONICS  is  defined  as  the 
science  of  controlling  ions  and 
electrons  then  it  is  the  most  impor¬ 
tant  single  tool  man  possesses  for 
the  study  of  atomic  nuclei.  To  study 
the  nucleus  experimentally  we  must 
do  two  things.  We  must  hit  it  with 
a  projectile  of  known  and  controlla¬ 
ble  momentum,  and  we  must  ob¬ 
serve  the  results,  both  on  the  target 
and  on  the  projectile.  Whether  the 
result  of  the  impact  is  entry  into 
and  disruption  of  the  nucleus,  or 
merely  the  deflection  of  the  projec¬ 
tile,  we  can  deduce  something  about 
the  nucleus. 

Means  of  accelerating  projectiles, 
and  means  of  detecting,  measuring 
and  analyzing  subsequent  events, 
are  both  problems  in  electronics. 
Let  us  consider  these  two  problems 
in  turn,  and  take  a  look  at  some  of 
the  many  sub-divisions  in  each  cate¬ 
gory. 

Accelerating  Devices 

There  are  two  types  of  devices 
which  supply  fast  streams  of  atomic 
projectiles.  These  are  the  electro¬ 
static  machines  which  accelerate 
the  projectile  in  one  long,’  continu¬ 


ous  act,  and  the  resonance  accelera¬ 
tors  which  supply  energy  to  the 
projectile  in  the  forjn  of  many 
small  impulses,  correctly  timed. 
These  two  systems  are  analogous  to 
the  ordinary  rifle,  in  which  expand¬ 
ing  gases  continuously  accelerate 
the  bullet,  and  proposed  guns  in 
w’hich  the  bullet  is  given  an  impulse 
each  time  it  passes  one  of  a  series 
of  electromagnets  suitably  ar¬ 
ranged  within  the  barrel. 

All  matter  is  composed  of  atoms ; 
molecules  being  a  term  applied  to 
groups  of  two  or  more  atoms  held 
together  by  an  electrostatic  force 
called  a  chemical  bond.  Thus  ordi¬ 
nary  table  salt  is  sodium  chloride,  a 
molecule  which  consists  of  an  atom 
of  chlorine  and  one  of  sodium.  Each 
atom  consists  of  a  central  positively 
charged  nucleus,  surrounded  by  a 
cloud  of  negatively  charged  elec¬ 
trons.  Each  atom  contains  as  many 
positive  charges  in  the  nucleus  as  it 
has  electrons,  and  so  is  electrically 
neutral.  The  electrons  may  be  re¬ 
moved  from  the  atom  by  a  variety  of 
processes,  the  most  usual  of  which 
is  bombardment  with  other  atoms  or 
electrons.  The  resulting  atoms. 


lacking  one  or  more  electrons,  are 
called  ions.  The  process  of  remov¬ 
ing  one  or  more  electrons  from  a 
previously  neutral  atom  is  called 
ionization. 

The  positive  nucleus  itself  con¬ 
sists  of  aggregates  of  positively 
charged  particles  called  protons, 
and  neutral  particles  of  nearly  the 
same  mass,  called  neutrons.  The 
chemical  nature  of  a  substance,  i.e., 
the  element  of  which  it  consists,  is 
determined  by  the  number  of  pro¬ 
tons.  The  atomic  weight  is  deter¬ 
mined  by  the  number  of  protons 
plus  neutrons.  Thus  hydrogen  con¬ 
sists  of  one  proton,  no  neutrons,  and 
one  electron.  Heavy  hydrogen,  or 
deuterium,  consists  of  one  proton, 
one  neutron  and  one  electron.  He¬ 
lium  consists  of  two  protons,  two 
neutrons  and  two  electrons;  and  so 
on  up  to  uranium,  the  common  form 
of  which  consists  of  92  protons,  146 
neutrons  and  92  electrons.  The  ele¬ 
mentary  particles  are  the  most  com¬ 
mon  projectiles,  although  compound 
nuclei  have  sometimes  been  used. 
Thus  we  shall  usually  speak  of  ac¬ 
celerators  emitting  streams  of  elec¬ 
trons  or  protons,  and  occasionally 
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The  Van  de  Graaflf  generator  has  like  the  letter  D,  and  called  dees, 
two  important  advantages  over  the  Fig.  2  shows  the  arrangement.  If 
resonance  accelerators  to  be  de-  the  potential  between  the  dees  is 
scribed  below.  The  high  voltage  is  reversed  during  the  time  it  takes 
steady  and  can  be  measured  with  for  a  particle  to  traverse  its  half, 
accuracy.  The  beam  of  particles  circle  within  the  dee,  the  particle 
therefore  has  a  constant  and  a  uni-  comes  to  the  space  between  the  dees 
form  momentum,  an  important  con-  at  the  opposite  half -cycle,  and  re- 
sideration  in  many  nuclear  physics  ceives  another  acceleration  equal  to 
applications  and  almost  indispensa-  the  first.  This  reversal  of  the  poten- 
ble  in  accurate  measurements  of  ex-  tial  of  the  dees  is  accomplished  by 
citation  functions,  cross  sections  driving  them  with  a  radio-fre- 
and  other  nuclear  properties  of  quency  oscillator, 
similar  nature.  In  principle,  cyclotrons  can  be 

The  first  of  what  we  term  reson-  used  to  accelerate  any  charged  par- 
ance  accelerators  is  the  cycloiton.  tides  of  either  sign,  although  in 
This  device  depends  for  its  opera-  general  they  are  used  to  accelerate 
tion  on  the  fact  that  the  travel-time  positives,  i.e.,  protons,  deuterons 
of  a  charged  particle  moving  in  a  and  sometimes  alpha  partides.  The 
drcular  orbit  is  independent  of  its  theory  of  relativity  is  the  ultimate 
energy.  A  charged  particle  will  be  limiting  factor  in  the  energies  at* 
deflected  by  a  magnetic  field  at  right  tainable.  If  a  partide’s  speed  sp¬ 
angles  to  the  lines  of  magnetic  proaches  that  of  light  then,  the 
force.  Hence  if  we  have  a  narrow  theory  tells  us,  the  mass  will  change 
gap  between  two  magnetic  poles  and  We  see  from  Eq.  2  that  the  travel- 
introduce  particles  with  small  in-  time  in  the  orbits,  while  it  does  not 
itial  velocities  in  the  plane  of  the  depend  on  the  velocity,  does  depend 
gap  they  will  perform  circular  or-  on  the  mass.  Hence  if  the  mass 
bits  in  the  field.  If  we  accelerate  changes  the  particles  will  drop  oul 
the  particles,  we  will  not  alter  the  of  resonance  and  will  not  reach  the 
length  of  time  it  takes  to  complete  gap  between  the  dees  at  the  righ 
a  circle,  or  half  circle,  for  although  time  for  the  next  pulse.  The  rela 
the  particle  is  now  going  faster  it  tivistic  variation  of  mass  witl 
describes  a  larger  circle.  Since  the  velocity  starts,  for  electrons,  wel 
distance  a  particle  travels  to  com-  below  a  million  volts.  Therefore 
plete  a  half-circle  (or  semi-circum-  electron  cyclotrons  are  not  prac 
ference)  of  a  radius  r  is  it  r,  if  its  tical.  (One  possible  way  to  ge 
velocity  is  v  its  travel  time  t  will  be  around  the  relativity  limit  would  b 
f  =  It  r/v.  But  a  particle  of  velocity  to  alter  the  frequency  of  the  r- 

V  in  a  magnetic  field  of  strength  H  oscillator  at  the  right  rate  so  tha 

gauss  will  describe  a  circle  of  radius  resonance  for  the  particle  of  vary 
r  given  by  ing  mass  would  be  maintained.  Cal 

mv*/r  =  nHev,  (1)  culations  of  the  variation  have  bee 

where  e  is  the  charge  of  the  particle,  carried  out,  and  frequency-modi 
H  is  the  magnetic  permeability  of  lated  cyclotrons  are  now  on  th 
the  medium,  m  is  the  particle’s  drawing  boards.)  For  proton 
mass.  If  we  solve  for  r  and  substi-  which  have  1,850  times  the  mass  c 
tute  this  relation  into  the  value  for  the  electron,  and  for  deuterons  an 
t,  we,  get  alpha  particles  the  relativistic  mas 

t  =  •tcmffiHe  (2)  variation  does  not  become  impoi 

and  both  r  and  v  have  disappeared  tant  until  the  energy  is  up  aroun 

from  the  result.  50  million  volts.  Thus  cyclotror 

The  first  successful  cyclotron  was  may  be  used  to  accelerate  heav 
built  by  E.  0.  Lawrence  at  Berkeley,  positives  up  to  100  million  volts  i 
California.  He  reasoned  that  since  some  cases.  Before  the  war,  sue 
the  result  computed  above  was  true,  cyclotrons  were  already  producin 
he  could  give  a  particle  a  series  of  30  million-volt  particles,  and  th 
accelerations  by  allowing  it  to  per-  figure  has  recently  been  exceeded 
form  its  orbits  between  two  hemi-  Another  accelerating  device  is  tl 
cylindrical  electrodes.  These  elec-  betatron.  The  first  model  was  bui 
trodes  were  hemi-cylinders,  shaped  by  D.  W.  Kerst  in  Illinois  in  tl 


deuterons,  alpha  particles,  or  heav¬ 
ier  nuclei.  (Neutrons  are  not  ac¬ 
celerated  by  electric  fields  and  are 
obtained  from  nuclear  reactions. 
Hence  they  fall  outside  the  domain 
of  electronics  as  we  have  originally 
defined  it,  although  they  produce 
effects  which  are  detected  by  elec¬ 
tronic  techniques.) 

An  electrostatic  particle-acceler¬ 
ating  machine,  called  a  Van  de 
Graaff  generator  in  honor  of  R.  J. 
Van  de  Graaff  who  built  the  first 
successful  model,  consists  of  a  long 
insulating  tube  containing  a  fairly 
good  vacuum,  along  the  length  of 
which  a  potential  difference  may  be 
applied.  The  high  potential  is  gen¬ 
erated  and  maintained  by  a  motor- 
driven  belt  which,  in  the  manner 
of  a  bucket-brigade,  carries  a 
charge  up  to  the  high-voltage  elec¬ 
trode.  The  charge  is  sprayed  onto 
the  belt  by  an  electrode  consisting 
of  a  set  of  sharp  points  looking  like 
a  steel  comb,  and  maintained  at  a 
potential  of  50,000  volts  or  so  by  a 
transformer-rectifier  combination. 
The  continuous  accumulation  of 
charge  by  the  high  potential  elec¬ 
trode  causes  a  high  voltage  to  be 
produced.  The  attainable  voltage  is 
limited  ultimately  by  the  insulation 
characteristics  of  the  surrounding 
air  and  by  the  supports  of  the  elec¬ 
trode.  Potentials  up  to  3  million 
volts  or  more  have  been  produced  by 
such  machines.  Fig.  1  shows  a 
typical  Van  de  Graaff  machine 
schematically. 

Contained  in  the  high  voltage 
electrode  is  an  ion  gun  which  initi¬ 
ates  the  stream  of  charged  particles 
to  be  accelerated  by  the  high  poten¬ 
tial  difference.  If  an  electron  beam 
is  desired  the  electrode  is  operated 
at  a  negative  high  voltage,  with  the 
target  grounded  and  positive.  If 
positive  particles,  such  as  protons 
or  deuterons,  are  to  be  accelerated 
then  the  potentials  are  reversed. 
An  ordinary  filament  is  used  as  a 
source  of  electrons.  For  positive 
ions  the  gun  consists  of  an  arc  in 
which  ions  are  produced  and  a  series 
of  electrodes  to  pick  out  and  start 
some  of  the  ions  on  their  way.  In 
each  case  the  beam,  once  formed, 
can  be  focussed  in  a  manner  similar 
to  a  light  beam  by  using  specially 
shaped  electrodes. 
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fig.  1 — Van  de  Graail  elcctroatatic  par- 
ticl»-acc*l*rating  machine,  with  potential- 
distributing  rings  omitted 


(MAGNETIC  FIELD 
PERPENDICULAR  TO  THIS 
PAGE) 


FIG.  2 — Basic*  operating  principle  of  cyclotron  resonance-type  particle  accelerator. 
Magnetic  poles  ore  oboTe  and  below  the  dees 


FIG.  3 — Simplified  diagram  of  typical  moss 
spectrograph 


FIG.  4 — (A)  Geiger  counter  tube.  (B)  Neher-Pickering  quenching  circuit.  (C)  Neher- 
Harper  quenching  circuit 


year  before  the  war.  This  device  is 
used  for  accelerating  electrons  and 
is  not  limited  by  the  relativity  mass- 
variation.  It  depends  for  its  opera¬ 
tion  on  the  fact  that  a  varying  mag¬ 
netic  field  will  accelerate  a  charged 
particle.  Suppose  an  electron  is 
moving  in  a  magnetic  field.  It  will 
be  moving  in  a  circle.  Suppose  now 
that  the  field  is  increased.  Then, 
while  the  field  is  changing,  the  elec¬ 
tron  will  receive  an  impulse.  Be¬ 
cause  of  the  acceleration,  the  elec¬ 
tron  will  move  faster,  hence  in  an 
orbit  of  bigger  diameter;  but  the 
field  was  increased,  and  this  will 
tend  to  decrease  the  orbit  diameter. 
By  proper  choice  of  constants  these 


two  rates  of  change  can  be  made  to 
compensate  so  that  the  orbit  diam¬ 
eter  remains  constant  and  the  elec¬ 
tron  spins  around  in  a  fixed  orbit  at 
progressively  higher  speeds.  The 
electron  orbit  is  contained  in  a  glass 
envelope  called  a  doughnut,  in  which 
a  vacuum  is  maintained.  The  Gen¬ 
eral  Electric  betatron  at  Schenec¬ 
tady  is  now  operating  at  100  million 
volts.  The  betatron  itself  is  an  elec¬ 
tronic  device,  and  the  various 
auxiliary  circuits,  including  the 
electron  injector  and  the  orbit- 
expander,  which  flips  the  orbit  out 
onto  the  target  at  the  moment  it  has 
reached  maximum  energy,  are  all 
electronic  in  nature. 


All  three  devices  have  one  pur¬ 
pose  in  common,  namely,  to  produce 
high-speed  projectiles  for  nuclear 
research.  Each  accelerating  device 
has  quite  different  properties  and 
economics  of  operation  from  the 
others,  and  is  suitable  for  the  solu¬ 
tion  of  a  special  group  of  problems. 
Thus,  for  example,  at  low  energies 
a  Van  de  Graaff  machine  costs  less 
than  a  cyclotron,  whereas  at  high 
energies  the  reverse  is  true.  Also, 
since  most  of  simple  problems  in  the 
medium-voltage  range  have  been 
solved,  many  medium-sized  cyclo¬ 
trons  are  today  operating  as  produc¬ 
tion  machines,  producing  artificially 
radioactive  elements  and  compounds 
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for  biological,  medical  and  chemical 
research  and  tracer  problems. 

Meosariag  Devices 

An  important  tool  of  nucleonic 
research  is  the  mass  spectrograph. 
There  are  three  principal  modifica¬ 
tions.  The  first  is  typified  by  the 
precision  model  built  by  F.  W. 
Aston  and  one  built  by  K.  T.  Bain- 
bridge  for  the  precision  determina¬ 
tion  of  atomic  weights.  In  both 
models  great  accuracy  is  sought  and 
difficulty  of  operation  is  unimpor¬ 
tant.  These  investigators  have  been 
able  to  determine  weights  to  three, 
four  and  sometimes  five  decimal 
•places.  The  second  modification  is 
that  used  for  rapid  identification  of 
isotopes  and  relative  intensities.  In 
this  model,  it  is  merely  necessary  to 
get  separate  indications  for  each 
mass-number  and  some  idea  of  the 
intensity  of  each.  Units  are  used 
in  medical,  chemical  and  biological 
isotopic  tracer  studies.  The  third 
modification  is  made  for  the  pur¬ 
pose  of  actually  separating  isotopes 
and  securing  useable  amounts  of 
each.  The  arrangement  differs  from 
the  other  types  in  that  collectors  for 
each  isotope  are  provided.  Usually 
this  model  is  set  up  to  work  on  only 
one  element. 

The  mass  spectrograph  operates 
on  the  principle  that  charged  par¬ 
ticles  are  deflected  in  magnetic 
fields,  the  amount  of  deflection  de¬ 
pending  on  the  mass  as  described 
by  Eq.  1.  A  schematic  diagram  is 
shown  in  Fig.  3.  The  substance  to 
be  studied  is  vaporized  and  intro¬ 
duced  into  an  arc,  where  it  becomes 
ionized.  Some  of  the  ions  are  drawn 
by  an  attracting  field  and  then  ac¬ 
celerated  by  a  somewhat  larger  ac¬ 
celerating  potential  into  the  space 
where  the  magnetic  field  exists  and 
where  deflection  takes  place.  The 
beam  then  falls  onto  one  or  more 
detecting  or  collecting  chambers. 
We  shall  de.scribe  detecting  devices 
later;  collecting  chambers  are  ex¬ 
actly  what  the  words  imply,  spaces 
in  which  a  foil  may  be  placed  to 
receive  the  isotope. 

Many  detecting  devices  are  used 
in  nuclear  physics.  The  majority  of 
these  are  electronic  in  nature,  and 
the  majority  operate  by  detecting 
and  measuring  ionization.  We  must 


FIG.  5 — EccI*>-Jordan  trigger  circuit,  the  basil  of  scale^f-two  counters 
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FIG.  6 — Counting-rals  meter.  The  first  two  tubes  ore  a  multiTibrator  pulseJi^aUzer 


these  ten  electrons  drift  toward  the 
wire  and  generate  a  thousand  more 
each.  A  total  of  ten  thousand  elec¬ 
trons  arrive  on  the  central  wire, 
producing  a  pulse  which  can  be 
measured  quite  readily  with  ordi¬ 
nary  vacuum  tube  amplifying  cir¬ 
cuits.  Now  suppose  that  an  alpha 
particle  passes  through  the  counter. 
Such  a  particle  may  leave  ten  thou¬ 
sand  electrons  behind  it  along  its 
path  because  it  is  much  heavier 
than  the  electron  and  a  more  power¬ 
ful  ionizing  entity.  These  ten  thou¬ 
sand  electrons  each  initiate  an 
avalanche  and  the  total  number  of 
electrons  arriving  at  the  wire  will 
be  ten  million.  Hence  the  alpha 
particle  will  produce  a  much  larger 
pulse  on  the  central  wire  than  does 
the  electron.  Since  the  pulse  size 
observed  on  the  central  wire  is 
proportional  to  the  amount  of 
ionization  produced  by  the  primary 
particle  as  it  passes  through  the 
counter,  such  counters  are  called 
proportional  counters. 

Suppose  we  increase  the  voltage 
on  the  counter  so  that  space-charge 
limits  the  growth  of  the  avalanche. 
Then  the  growth  of  the  larger 
pulses  is  prevented  and  all  pulses 
will  have  the  same  size,  regardless 
of  the  number  of  electrons  produced 
by  the  primary  particle  as  it  passed 
through.  Now  the  counter  simply 
counts  the  total  number  of  particles 
passing  through  it  but  no  longer 
distinguishes  between  the  types  of 
particles;  the  heavily-ionizing  alpha 
particles  produce  no  larger  pulses 
than  do  the  lightly-ionizing  elec¬ 
trons.  Counters  with  such  charac¬ 


teristics  are  called  Geiger  counters 
or  Geiger-Muller  counters,  because 
Geiger  and  Muller  fir.st  described 
large  and  easily  constructed  coun¬ 
ters  of  this  type. 

We  have  pointed  out  that  the 
particle  to  be  counted  must  leave  at 
least  one  electron  behind  in  the  gas 
to  initiate  the  avalanche.  But  a  neu¬ 
tron  passing  through  a  gas  does  not 
leave  electrons  behind  and  hence 
this  type  of  counter  will  not  count 
neutrons.  To  devise  a  counter  for 
neutrons  the  author  filled  a  propor¬ 
tional  counter  with  boron-tri- 
fiuoride.  Neutrons  interact  with 
boron,  giving  out  an  alpha-particle 
which  may  readily  be  counted  by 
ordinary  proportiorfal  counting  pro¬ 
cedures. 

Auiliary  Circsits 

A  Geiger  counter  has  its 
avalanche  size  limited  by  space 
charge.  But  it  is  of  the  nature  of 
this  type  of  gas-discharge  to  be  self- 
perpetuating.  Thus  if  left  to  itself 
a  Geiger  counter  would  break  down 
into  a  continuous  glow-discharge 
as  soon  as  the  first  count  occurred. 
To  prevent  this  contingency  it  is 
necessary  to  quench  the  discharge. 

Some  typical  quenching  circuits 
are  shown  in  Fig.  4B  and  4C.  In 
Fig.  4B,  the  circuit  developed  by 
Neher  and  Pickering,  the  triode  has 
its  grid  connected  to  cathode  and 
hence  is  normally  conducting.  When 
electrons  are  collected  on  the  coun¬ 
ter  wire  the  grid  triode  is  driven  to 
a  negative  value  and  the  tube  ceases 
to  conduct.  During  the  time  that  it 
takes  for  charge  to  flow  through  the 


grid  resistor  the  counter  is  isolated 
from  the  high  voltage  supply  and 
the  discharge  terminates.  In  the 
Neher-Harper  circuit  of  Fig.  4C  the 
triode  is  normally  cut  off  because  of 
the  negative  grid  potential.  A  posi¬ 
tive  pulse  appearing  on  the  cylinder 
of  the  counter  causes  the  triode  to 
conduct,  thus  partly  short-circuit¬ 
ing  the  counter  and  dropping  the 
potential  across  it  long  enough  to 
permit  recovery. 

Quenching  can  also  be  achieved 
by  an  internal  mechanism.  It  has 
been  found  that  by  introducing 
some  organic  vapor  such  as  a  centi¬ 
meter  or  two  or  alcohol  or  ethyl 
acetate  into  the  counter  the  dis¬ 
charge  goes  out  by  itself.  Such 
counters  have  the  disadvantage  that 
the  quenching  vapor  changes  with 
time,  so  that  the  counter  character¬ 
istics  are  not  constant  over  a  long 
period. 

There  are  many  other  circuits 
which  assist  the  counting  operation. 
If  the  pulses  occur  at  slow  and  regu¬ 
lar  intervals  the  most  elementary 
circuits  will  serve.  If,  as  is  more 
usual,  the  pulsing  rate  is  both  fast 
and  irregular,  more  complex  cir¬ 
cuits  are  necessary.  Thus,  for  ex¬ 
ample,  we  may  require  a  scaling 
circuit  to  scale  down  the  number  of 
counts.  Customarily,  scaling  cir¬ 
cuits  are  based  on  scales-of-two 
employing  a  biased  multivibrator 
circuit  with  two  stable  modes  of  op¬ 
eration.  The  basis  is  the  trigger 
circuit  devised  by  W.  H.  Eccles  and 
F.  W.  Jordan  thirty  years  ago. 
Fig.  5  shows  the  typical  circuit,  the 
operation  of  which  is  familiar  to 
students  of  electronics.  The  first 
pulse  causes  the  circuit  to  go 
through  half  a  periodic  cycle,  and 
the  second  pulse  restores  the  circuit 
to  its  initial  condition.  If  the  bias 
on  one  tube  is  such  that  only  posi¬ 
tive  pulses  will  operate  it  we  may 
feed  the  positive  output  pulse  to 
another  similar  stage  and  so  forth. 
Each  stage  will  deliver  a  positive 
output  pulse  for  everj'  second  in¬ 
coming  pulse,  and  by  adding  the 
desired  number  of  stages  we  may 
construct  a  scale  of  2  or  4  or  8,  and 
so  on.  There  are  many  scales-of- 
4048  in  operation  at  the  present 
time. 

A  modification  of  the  scaling  cir- 
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cuit  is  the  scale-of-ten,  or  decade  usually  preceded  by  a  multivibrator 
scaler.  This  is  usually  accomplished  pulse-equalizer.  The  last  tube  is  cut 
by  arranging  ten  tubes,  the  plate  off  by  its  negative  bias  and  passes 
current  of  each  supplying  the  grid  current  only  when  the  pulses  are  in¬ 
bias  of  the  next  one,  in  a  ring,  so  cident  on  its  grid.  These  pulses 
that  when  pulsed  the  pulse  will  flip  then  appear  on  the  capacitor,  and 
one  tube  each  time.  It  will  require  leak  off  through  the  high  resistance 
ten  pulses  before  the  tube  control-  and  the  microammeter.  The  micro- 
ling  the  output  is  actuated.  A  set  of  ammeter  may  be  calibrated  directly 
such  rings-of-ten  will  provide  any  in  counts  per  minute, 
integral  decimal  multiple;  and  in-  In  addition  to  these  direct  meas- 
deed  this  is  the  basis  for  an  elec-  urements  of  numbers  of  counts,  it 
tronie  computing  machine  familiar  is  sometimes  desired  to  know  the 
to  many  engineers.  pulse  size,  or  the  number  of  pulses 

...  in  each  size  group.  Pulse  size  meas- 

Otber  lattniBieBts  .  n  j  u 

urements  are  usually  made  by  vary- 

At  times  it  is  convenient  to  know  ing  grid  bias,  the  bias  being  so 
not  the  total  number  of  pulses  but  selected  that  only  the  pulses  larger 
the  rate  of  counting  in  counts  per  than  a  certain  size  are  counted, 
minute.  This  has  led  to  the  develop-  These  bias  arrangements  are  some- 
ment  of  a  counting-rate  meter.  Such  times  also  used  to  exclude  noise  or 
a  device  operates  by  piling  charge  background.  Thus,  for  example,  a 
on  a  capacitor  and  measuring  the  neutron  counter  operated  near  a 
rate  of  increase  of  potential  be-  cyclotron  will  have  an  enormous 
tween  the  plates  as  shown  in  Fig.  6.  background  due  to  small  pulses  pro- 
It  is  necessary  that  all  pulses  be  of  duced  by  beta  and  gamma  rays  scat- 
the  same  size;  hence  the  stage  tered  in  the  neighborhood  of  the 
which  has  a  tube  with  a  capacitor,  machine.  The  neutron  counts  will 
high-resistance  resistor  and  micro-  be  much  larger,  but  many  fewer, 
ammeter  in  its  plate  circuit  is  Hence  elimination  of  the  back¬ 


ground  is  essential.  With  several 
biased  ampliflers  operating  simul¬ 
taneously  a  pulse-size  distribution 
curve  can  be  rapidly  obtained.  Such 
distribution  curves  are  the  end- 
products  usually  required  for  inter¬ 
pretation  of  nuclear  reaction. 

All  the  circuits  mentioned  will 
operate  best  if  the  voltages  supplied 
to  various  parts  thereof  are  kept  at 
a  fixed  value.  Hence  modern 
nucleonics  relies  heavily  on  various 
types  of  electronic  voltage  regula¬ 
tors.  These  are  used  not  only  for 
controlling  the  high  potential  sup¬ 
plied  to  various  types  of  counters 
but  also  for  regulation  and  sta¬ 
bilization  of  all  the  other  potentials 
in  the  circuits.  In  addition,  a  whole 
set  of  auxiliary  circuits  finds  its 
uses  in  aiding  the  study  of  nucle¬ 
onics  and  in  the  interpretation  of 
results.  Pulse  generators  are  of  use 
in  checking  circuits.  Double-pulse 
generators,  with  controllable  spac¬ 
ing  between  the  components  of  the 
double  pulse  and  adjustable  repeti¬ 
tion-rate,  are  of  value  in  determin¬ 
ing  experimentally  the  resolving¬ 
time  of  the  circuits  and  of  the 
counters  themselves. 

An  important  type  of  nuclear  de¬ 
tecting  device  is  the  cloud  chamber. 
This  device  has  been  known  for 
many  years,  and  in  birth  date  ante¬ 
dates  the  first  world  war.  Suppose 
we  arrange  a  volume  of  gas  so  that 
by  suddenly  moving  a  piston  the 
volume  can  be  expanded  to  a  some¬ 
what  larger  volume.  Then  suppose 
that  some  moisture  is  introduced  so 
that  the  volume  of  gas  contains 
vapor  at  a  saturated  or  almost- 
saturated  value.  A  sudden  expan¬ 
sion  will  produce  cooling,  and  will 
drop  the  temperature  of  the  vapor 
down  below  the  dew  or  condensa¬ 
tion-point.  A  cloud  will  form  in  the 
chamber.  Examination  with  a 
microscope  will  show  that  any  cloud 
or  fog  in  nature  usually  has  drop¬ 
lets  forming  about  the  dust  or 
smoke  particles,  called  nuclei  of  con¬ 
densation.  If  dust  is  carefully  ex¬ 
cluded,  condensation  will  take  place 
about  ions.  Hence  if  a  cosmic-ray 
particle  has  passed  through  the 
chamber,  leaving  behind  it  a  trail 
of  ions,  and  then  an  expansion 
occurs  the  cloud  will  form  along  the 
path  which  the  particles  followed, 
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and  will  look  like  a  fuzzy  string 
passing  through  the  chamber, 
shown  in  Fig.  7.  Thus  the  paths  of 
the  electrons  and  other  particle:,  can 
be  rendered  visible. 

The  cloud  chamber  is  an  ex¬ 
tremely  useful  and  versatile  instru¬ 
ment.  By  placing  slabs  of  lead 
transversely  in  the  chamber,  the 
particle  may  be  studied  as  it  tra¬ 
verses  the  lead,  for  it  can  be  seen 
before  it  hits  the  slab  and  after  it 
emerges.  •  The  various  processes  of 
secondary  production  in  the  lead 
may  be  studied,  for  one  may  observe 
one  particle  entering  and  several 
emerging.  Further,  by  applying  a 
transverse  magnetic  field,  which 
will  bend  the  particles  into  curved 
orbits,  the  energy  of  the  particles 
may  be  deduced.  The  amount  of 
bending  will  vary  with  the  momen¬ 
tum  of  the  particle,  that  is,  will  de¬ 
pend  on  its  mass  m  and  velocity  v, 
as  described  by  the  equation. 

r  =  mvfHe  (3) 

where  r  is  the  radius  of  the  bend, 
H  is  the  field  strength  and  e  is  the 
charge  of  the  particle.  This  equation 
follows  directly  from  Eq.  1.  By  com¬ 
bining  the  magnetic  field  with  the 
lead  plates,  the  loss  of  energy  as  a 
particle  passes  through  the  lead  (or 
any  other  substance)  can  be  deter¬ 
mined. 

In  operating  cloud  chambers, 
much  electronic  technique  is  re¬ 
quired.  Usually,  cloud  chambers  to¬ 
day  are  counter-controlled,  and  are 
expanded  only  after  the  discharge 
of  a  master  counter  or  set  of 
counters  placed  above  or  otherwise 
adjacent  to  the  cloud  chamber.  This 
procedure  insures  that  almost  every 
expansion  will  show  the  desired 
track,  whereas  a  random  uncon¬ 
trolled  expansion  would  only  occa¬ 
sionally  and  by  chance  show  some¬ 
thing  passing  through.  When  the 
counter  gives  the  signal  for  expan¬ 
sion,  a  complex  series  of  operations 
follows.  First,  a  thyratron  trips  the 
expansion  trigger.  Then,  a  second 
thyratron  flashes  the  gas-discharge 
(Edgerton)  lamp  which  illuminates 
the  chamber  and  allows  a  photo¬ 
graph  to  be  taken.  This  flash, 
usually  timed  electronically,  must 
occur  after  the  expansion  by  the 
proper  fraction  of  a  second;  if  too 
soon,  the  track  will  be  almost  indis¬ 


tinguishable,  for  the  cloud  will  not 
have  formed;  if  too  late,  the  track 
will  be  fuzzy  as  it  starts  to  diffuse. 
Then  the  chamber  must  be  restored 
automatically  to  its  sensitive  posi¬ 
tion.  The  chamber  is  recompressed 
and  the  trigger  reset.  A  sweeping- 
field  is  applied  long  enough  to  clear 
out  the  ions,  or  debris  of  the  previ¬ 
ous  expansion.  The  capacitors  for 
the  Edgerton  lamp  are  recharged; 
and  the 'camera  is  rewound  to  pre¬ 
pare  it  for  the  next  photograph. 
Usually,  this  cycle  of  events  is  car¬ 
ried  through  largely  with  the  aid  of 
electronic  circuits. 

Of  the  multitude  of  other  elec¬ 
tronic  devices  which  have  assisted 
nuclear  resetirch  one  in  particular 
deserves  mention.  This  is  the  cath¬ 
ode-ray  oscilloscope.  It  is  used 
both  for  examining  pulses  and  ioniz¬ 
ing  events  produced  in  the  various 
nuclear  reactions  and  for  trouble¬ 
shooting,  not  only  in  counter 
circuits,  but  in  marly  of  the 
accelerating  devices  and  associated 
control-circuits. 

Needs  of  the  Futvre 

Looking  ahead,  it  is  clear  that 
there  is  much  still  to  be  done. 
There  are  innumerable  ways  in 
which  the  electronic  engineer  can 
be  of  use  to  the  science  of  nucle¬ 
onics.  Let  us  consider  a  few  contri¬ 
butions  yet  to  be  made. 

First  of  all  is  improved  instru¬ 
mentation.  Faster  scaling  circuits, 
simpler,  more  stable  and  easier  to 
adjust  than  the  present  ones,  are 
needed.  Counting-rate  meters  which 
are  more  stable  and  operate  over  a 
wider  range  will  be  of  value.  Better 
voltage  regulators  and  stabilizers, 
capable  of  delivering  a  controllable 
voltage  over  a  wider  range,  and 
keeping  this  voltage  constant  de¬ 
spite  fluctuations  in  both  the 
primary  voltage  and  frequency,  and 
variations  in  load,  are  needed.  For 
example,  a  high  voltage  supply  to 
provide  6,000  to  10,000  volts,  con¬ 
tinuously  variable  from  200  volts 
to  the  maximum  which  would  not 
vary  by  as  much  as  one  volt  while 
the  primary  fluctuates  five  cycles  or 
ten  volts  either  side  of  normal 
would  be  of  great  value.  The  out¬ 
put  should  be  fully  floating,  so  that 
either  side  can  be  grounded.  This 


particular  circuit  would  supply  tht, 
voltage  for  Geiger  and  proportional 
counters,  and  would  not  need  to  sup¬ 
ply  more  than  a  few  microamperes 
of  current. 

The  second  field  in  which  new 
ideas  will  be  of  value  is  in  designing 
new  and  higher  energy  accelerators. 
The  frequency-modulated  cyclotron, 
to  overcome  the  relativity-limitation 
on  particle  speeds,  is  an  example. 
Some  start  has  been  made  in  this 
direction,  but  there  is  a  long  way 
to  go.  The  application  of  radar 
techniques  to  the  design  of  accelera¬ 
tors,  both  linear  and  resonant,  will 
open  an  enormous  field  in  which  the 
advice  of  the  electronic  engineer 
will  be  of  value  to  the  physicist. 

In  medicine  and  in  the  use  of 
radioactive  tracers,  there  is  yet 
much  to  do.  We  are  here  consider¬ 
ing  only  the  instrumentation,  and 
not  suggesting  that  engineers  be¬ 
come  medical  men,  but  merely  that 
engineers  design  and  adapt  instru¬ 
ments  to  the  new  problems. 

The  field  of  nuclear  power  is  wide 
open.  The  fission  reactions  which 
have  been  so  widely  publicized,  yield 
a  few  fast-moving  particles.  What 
is  the  most  efficient  way  to  turn  this 
energy  into  useful  power?  Is  it  by 
conversion  into  heat,  inefficient  as 
boilers  are  known  to  be?  Or  can 
some  means  be  found  directly  to 
convert  the  energy,  tied  up  as 
ionization  or  as  particle-velocity, 
into  useful  force?  These  questions 
are  now  calling  loudly  for  answers 
by  competent  engineers. 

Looking  forward,  one  can  see  that 
we  are  on  the  opening  edge  of  a 
new  era,  in  which  there  will  be  vast 
new  fields  into  which  any  competent 
engineer  may  go  and  in  which  he 
can  make  significant  contributions. 
As  soon  as  he  is  familiar  with  any 
two  or  more  fields  he  can  map  out  a 
campaign  in  the  borderline  region 
with  attendant  useful  results  if  he 
is  successful.  The  sciences  all  inter¬ 
lock,  and  an  improvement  in  one 
field  will  suggest  new  techniques 
adaptable  in  another.  It  appears 
that  as  long  as  we  can  continue  to 
apply  our  knowledge  gained  in  one 
field  to  the  extension  of  another  field 
we  shall  have  an  increasing  flow  of 
interesting  new  developments  and 
benefits  for  the  human  race. 
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RADIO  altimeter 

STEPS  SELECTOR  TO 
5  ATi  9.000  FEET 


AIR  mileage  counter  no  I 
RUNS  down  to  zero, 
STEPPING  SELECTOR  TO  6 


RADIO  ALTIME'ER 
STEPS  selector 
TO  3  AT  50  feet 


RADIO  altimeter 

STEPS  SELECTOR  TO 

4  AT  1.000  feet 


PILOT  PUSHES  BUTTON, 
STEPPING  SELECTOR^ 
TO  POSITION  2  TO^J 

start  flight 


This  Douqias  transport  flew  across  the  Atlantic  and  back  without  a  pilot  at  the  controls.  Fliqhts  between  its  Ohio  base  and  Newfound 
.  land  were  also  automatic  and  nonstop,  makinq  a  total  round-trip  fliqht  of  8,030  miles 


Automatic  Controls 
for  Pilotless  O  cean  Flight 


With  no  hands  on  the  controls  from  takeoff  to  touchdown,  a  U.  S.  Air  Forces  C-54  transport 
recently  crossed  the  Atlantic,  carrying  only  a  standby  crew.  The  robot-like  equipment  used, 
detailed  here  for  the  first  time,  offers  aid  to  overburdened  airline  pilots 


just  10  hours  and  15  minutes  later,  since  no  radio-beam  landing  facil- 
The  emergency  flight  crew  took  ities  were  available  there, 
over  only  to  apply  brakes  and  taxi  Commercially,  the  complete  con- 
the  plane  off  the  runway.  A  few  trol  of  an  airplane  by  a  robot  pilot 
days  later  the  same  performance  on  a  flight  across  the  Atlantic 

was  repeated  on  the  westward  brings  closer  to  realization  the  air¬ 
crossing,  but  the  plane  was  brought  line  operator’s  goal  of  all-weather 

down  manually  at  Stephensville  flying,  with  greater  comfort  and 


PILOTLESS  FLIGHT  across  the  At¬ 
lantic  ocean  became  history 
this  year  when  a  C-54  four-engine 
transport  took  off  from  the  landing 
strip  at  Stephensville,  Newfound¬ 
land  under  control  of  a  new  robot 
pilot,  and  touched  down  at  Brize 
Norton  Aerodrome  near  London 


SEQUENCE  2 
(TAKEOFF) 


SEQUENCE  3 
(CLIMB) 


SEQUENCE  4 
(CLIMB) 


SEQUENCE  5 
(CRUISE) 


SEQUENCE  6 


(IDLE) 


(CRUISE) 


FLUX-VALVE  COMPASS 
HOLDS  PLANE  ON 
RUNWAY  HEADING 


PITCH  ATTITUDE 
SELECTOR  FEEDS 
0.3  VOLT  UP  SIGNAL 
INTO  AUTOPILOT 


FLAPS 

DOWN 


UP  SIGNAL  WIPED  OUT  GRADUAL¬ 
LY;  PLANE  ASSUMES  LEVEL 
FLIGHT 


CLIMB  VALUE 
OF  POWER ^ 
APPLCD^^ 


IDLE 

VALUE 

OF 

POWER 


TAKEOFF  POWER 
APPLIED 


BAROMETRIC  ALTIMETER 
TAKES  OVER 


WHEELS  RISE 


CRUISE  VALUE  OF  POWER 

applied 


FLUX-VALVE  COMPASS  PUTS 
PLANE  ON  NEW  HEADING 
TOWARD  COAST  GUARD  SHIP 
PRESET  INTO  MAGNETIC 
HEADING  SELECTOR 


FLUX-VALVE  COM¬ 
PASS  HOLDS 
PLANE  ON  RUNWAY 
HEADING 


FLUX-VALVE  COMPASS  HOLDS 
PLANE  ON  SAME  HEADING 
AS  FOR  SEQUENCE  4 


AUTOMATIC  RADIO  COMPASS 
HOMES  PLANE  ON  RADIO 
STATION  ON  COAST  GUARD 
SHIP 


0.3  VOLT  UP  SIGNAL.  0.3  VOLT  UP  SIGNAL 

INTO  AUTOPILOT  J 

GIVES  1,000  FEET  I  FLAPS  COME  UP 

PER  MINUTE  I 

CLIMB  RATE  I 


AIR  MILEAGE  COUNTER  NO.  I 
IS  STARTED 


HARMON  FIELD 

STEPHENSVILLE, 

NEWFOUNDLAND 


FIG.  1 — Proqiam  ior  pilotless  fliqht  from  Hannon  Field,  Newioundlond  to  Brize  Norton  Aerodrome,  Enqland 
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FIG.  2 — SlmpUiicd  block  diagram  oi 
automatic  flight  controUor  usod  to 
duplicoto  iunctiona  oi  a  human  pilot 
from  takeoff  to  touchdown 


safety  for  passengers  as  well  as  ad¬ 
herence  to  time  schedules.  The  elec¬ 
tronic,  electrical,  and  mechanical 
sensing  controls  are  smoother  and 
more  responsive  than  human  senses, 
so  that  correcting  forces  are  ap¬ 
plied  at  almost  the  same  instant 
that  a  flight  deviation  occurs.  This 
makes  for  much  smoother  flight 
through  turbulent  air,  along  with 
conservation  of  fuel  through  elim¬ 
ination  of  overshooting  and  hunt¬ 
ing. 

Greater  safety  is  achieved  in 
flight  because  mechanizing  of  nor¬ 
mal  flight  and  navigation  functions 
gives  the  pilot  more  time  for  exec¬ 
utive  decisions.  In  bad  weather 
today,  when  such  decisions  are  all- 
important.  the  pilot’s  eyes  can 
never  leave  the  flickering  pointers 
that  become  his  only  reference  with 


o 

o 

LANDING 

— 

GEAR 

o 

SERVO 

o 

40— 1 

1 

flap 

30  1 

_ 

_ I 

SERVO 

FLUX-VALVE  COMPASS  PUTS 
PLANE  ON  NEW  HEADING 
TOVmRD  BRIZE  NORTON.  PRESET 
INTO  MAGNETIC  HEADING 
SELECTOR 


AIR  mileage  counter  no.  2 
IS  STARTED 


385-KC  RADIO  STATION 
ON  COAST  GUARD  SHIP 
IN  MID-ATLANTIC 


SEQUENCE  8 
(CRUISE) 


directly  over 

STATION. 

RADIO  COMPASS 
SENSOR  STEPS 
SELECTOR  TO  9 


AIR  mileage  COUNTER 
NO  2  RUNS  DOWN  TO 
ZERO,  stepping 
SELECTOR  TO  8 


RADIO  altimeter  STEPS 
SELECTOR  TO  K)  AT  ZPOO  FEET 


AUTOMATIC  RADIO  COM¬ 
PASS  HOMES  PLANE 
ON  BRIZE  NORTON 
STATION 


392- KC  RADIO 
STATION  NEAR  BRIZE 
NORTON, ENGLAND 


SEQUENCE  9 
(DESCENT) 


POWER  RE¬ 
DUCED  TO 
APPROACH 
VALUE 

WHEELS 
COME  DOMm 
FLAPS  COME 
DOWN 
DIRECTION 
STILL  CON¬ 
TROLLED  BY 
STATION 
SO  PLANE 


ORBITS 
AROUND  IT  AT 
S-MILE  RADIUSl 

0.2  -VOLT  DOWN 
SIGNAL  INTO  AUTO¬ 
PILOT,  GIVING  500 
FEET  PER  minute 
,  DESCENT 


SEQUENCE  10 
(CRUISE) 

FLUX-VALVE  COM¬ 
PASS  PUTS  PLANE 
ON  NEW  HEADING 
TOWARD  BRIZE 
NORTON  AERODROME 


PLANE  CRUISES 
AT  2,000  FEET 
UNTIL  LOCALIZER 
BEAM  IS  INTER¬ 
CEPTED 


LOCALIZER  SENSOR 

transfers  con¬ 
trol  OF  PLANE 
TO  LOCALIZER 
RECEIVER 

POWER  INCREASED 
TO  CRUISE  VALUE 


SEQUENCE  II  I  SEQUENCE  12 
(LANDING)  I  (TAXIING) 


I  POWER  REDUCED 
.1  TO  IDLE  VALUE 


CONSTANT  AIR  | 

SPEED  CONTROL 
ADJUSTS  ENGINES 
TO  MAINTAIN  LANDING 
SPEED  WITHIN  3  MPH  | 

OF  Its  mph  I  pilot  takes  over 
,  CONTROL  FOR 

LOCALIZER  receiver)  xiME,  bRAK- 

CONTROLS  DIRECTKX^ 

OF  PLANE  I  DISCRETION 

GLIDE-PATH  RE-  I 
CEIVER  CONTROLS  j 
ALTITUDE  AND  PITCH  i 


MICRO  SWITCH  ON 
LANDING  GEAR 
STEPS  SELECTOR 
TO  12  AT  touch¬ 
down 


I  LANDING  STRIP 
I  AT  BRIZE  NORTON, 
'  ENGLAND 


Only  three  radio  aids  were  used  for  norigation  by  the  robot  pilot  on  the  2.400-mile  flight,  during  sequences  6.  8.  9,  and  11 
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Tcdaltt  I — Components  ol  Control  System  for  Automatic  Flight 


respect  to  the  earth.  Automatic  fly¬ 
ing  now  offers  real  promise  of  light¬ 
ening  the  pilot’s  buiden. 

From  a  military  standpoint,  push¬ 
button  planes  taking  off  from  U.  S. 
territory  without  crews  could  be 
preset  before  takeoff  to  fly  to  any 
location  in  the  world  with  accept¬ 
able  tactical  accuracy.  If  need  be, 
these  flights  could  even  be  independ¬ 
ent  of  radio  navigation  aids  vul¬ 
nerable  to  jamming.  By  applying 
refinements  of  instrumentation 
and  control  already  under  develop¬ 
ment  ocean  flights  could  be  made 
with  reliance  solely  on  gyros,  mag¬ 
netic  compasses,  mileage  counters, 
and  ground  speed  indicators  for 
navigation,  up  to  the  point  of  orbit¬ 
ing  downward  for  a  landing. 

Master  Ceatrel  Systasi 

Basically  the  automatic  flight 
controller,  developed  by  the  All- 
Weather  Flying  Division  of  the 
U.  S.  Air  Forces  at  Clinton  County 
Army  Air  Field,  Wilmington,  Ohio, 
is  an  electronic  brain  that  manipu¬ 
lates  three  knobs  to  which  all  flight 
controls  on  the  plane  have  been 
coupled.  Two  of  these  knobs  are 
part  of  a  standard  Sperry  E-4  auto¬ 
matic  pilot  and  provide  for  right- 
left  and  up-down  maneuvers;  the 
third  is  a  new  single  control  to 
change  power  settings  and  speed  of 
all  four  engines  simultaneously. 
The  controller  stores  information 
given  to  it  before  a  flight  begins, 
reads  the  flight  instruments 
through  dozens  of  selsyns,  listens 
to  radio  signals,  measures  distances 
and  air  speed,  and  coordinates  all 
this  to  carry  out  for  pilot  and  crew 
all  functions  required  for  point-to- 
point  flight  from  one  airfield  to  an¬ 
other. 

The  automatic  pilot  consists  es¬ 
sentially  of  two  gyros ;  one  is 
chained  to  the  earth’s  gravitational 
force  and  serves  as  roll  and  pitch 
reference,  while  the  other  is  used 
in  conjunction  with  a  flux-valve 
compass  as  a  north-seeking  direc¬ 
tional  reference.  Amplifiers  and 
servo  control  units  boost  the  low- 
power  signals  derived  from  the 
gyros  to  sufficiently  high  levels  for 
driving  servos  that  operate  the  air¬ 
plane’s  control  surfaces. 

The  various  instruments  that 
take  over  control  of  the  autopilot 
during  the  different  stages  of  a 
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Th*  robot  pilot, with  coTor  liitod.  showing  (bottom  center  of  upper  compartment)  the 
stepping  switch  that  sequences  the  circuits  according  to  a  predetermined  flight  program 


flight  are  energized  and  deener¬ 
gized  in  turn  by  a  6-bank,  12-po8i- 
tion  stepping  switch  known  as  the 
automatic  sequence  selector,  used  in 
conjunction  with  12  relays.  The 
twelve  operational  sequences  for  the 
trans-Atlantic  flight  are  diagram¬ 
med  in  Fig.  1,  and  the  correspond¬ 
ing  circuits  are  given  in  Fig.  2. 

Pressing  the  starting  pushbut¬ 
ton  steps  the  selector  to  position  2 
to  initiate  a  flight.  Automatically 
the  robot  pilot  advances  the  engine 
control  lever  to  rated  takeoff  power, 
sets  elevators  for  climb,  places  the 
rudder  under  control  of  the  flux- 
valve  compass,  and  connects  the 
radio  altimeter  so  it  will  advance 
the  selector  to  position  3  when  the 
plane  reaches  an  altitude  of  60  feet. 

Flight  conditions  during  any 
other  sequence  can  be  determined 
in  a  similar  manner  by  examina¬ 
tion  of  Fig.  1  and  2.  Technical  fea¬ 
tures  and  functions  of  the  control 
units  are  summarized  in  Table  I. 

Air  Spead  Ceatrel 

A  single-lever  power  control  sys¬ 
tem  developed  by  Eclipse-Pioneer 
Division  of  Bendix  was  modified 
in  order  to  provide  for  prese¬ 
lection  of  manifold  pressure  and 
engine  speed.  Potentiometers  are 
set  prior  to  flight  to  provide  differ¬ 
ent  engine  power  values  for  take¬ 
off,  climb,  cruise,  descent,  and  land¬ 
ing.  Speeds  of  the  four  engines  are 
synchronized  by  comparing  the 
tachometer  generator  output  of  en¬ 
gine  1  against  corresponding  out¬ 
puts  of  the  other  three  engines.  A 
difference  in  voltage  is  applied 
through  a  synchronizing  unit  to 
the  governor  of  the  engine  that  is 
running  fast  or  slow. 

In  sequence  11,  involving  final 
approach  for  a  landing  under  guid¬ 
ance  of  the  localizer  and  glide  path 
receivers,  a  constant  airspeed  con¬ 
trol  is  used  in  place  of  a  fixed  power 
setting,  to  insure  the  correct  atti¬ 
tude  of  the  plane  at  touchdown. 
This  pitot  pressure  actuated  device 
is  mechanically  linked  to  the  rotor 
of  a  variable  transformer  in  such 
a  way  that  transformer  output  is 
zero  when  air  pressure  and  hence 
air  speed  are  correct  If  speed  is  in 
error,  a  voltage  output  is  developed, 
either  in  phase  or  out  of  phase  with 
stator  excitation,  according  to 
whether  the  plane  is  too  fast  or  too 


slow.  Three  amplifiers,  three  elec¬ 
tric  motors  of  various  types,  and 
four  more  selsyns  convert  this  er¬ 
ror  voltage  into  a  change  in  the 
position  of  the  single  lever  that  con¬ 
trols  manifold  pressure* and  speed 
of  all  four  engines.  Additional  elec¬ 
tronic  circuits  are  incorporated  to 
maintain  airspeed  without  over¬ 
shoot  when  transient  errors  in 
speed  occur. 

DirecfioRol  Control 

Use  of  a  magnetic  heading  se¬ 
lector  in  conjunction  with  the  flux- 
valve  compass  is  one  method  of  ob¬ 
taining  directional  goidance  during 
automatic  flight.  When  the  plane 
deviates  from  the  chosen  heading, 
the  appropriate  turn  voltage  is  fed 
into  the  right-left  control  system 
of  the  autopilot.  This  method,  in 
conjunction  with  an  air  mileage 
counter,  was  used  for  portions  of 
the  trans-Atlantic  crossing.  The 
counter  is  preset  before  flight  to  a 
given  number  of  miles;  when  this 
distance  has  been  flown,  the  counter 
registers  zero  and  steps  the  se¬ 
lector  to  the  next  flight  sequence. 

When  a  flight  can  be  routed  over 
radio  stations,  as  was  possible  on 
the  ocean  flight,  automatic  radio 
compasses  can  be  pretuned  for  hom¬ 
ing  on  each  station  in  turn.  The 
compass  here  feeds  the  autopilot 
through  an  appropriate  electronic 
coupling  unit  that  also  forms  a 
part  of  the  automatic  approach  con¬ 
trol  unit  (bank  D  in  Fig.  2).  When 
the  plane  passes  over  the  station 
being  homed  on,  the  resultant  180- 
degree  rotation  of  the  radio  com¬ 


Maiter  control  ponel  of  robot  pilot.  Push¬ 
button  that  initiotos  a  flight  is  on  this  panol. 
along  with  twelTo  indicating  lights  show¬ 
ing  which  sequence  the  plane  is  in 

pass  pointer  closes  contacts  in  a 
radio  compass  sensor  circuit  to  in¬ 
itiate  stepping  of  the  selector  to 
the  next  sequence. 

Course  Computer 

If  no  radio  station  is  available 
for  homing  on  the  route  to  be  flown, 
two  automatic  radiocompasses  are 
used  in  conjunction  with  the  flux- 
gate  magnetic  compass  and  an 
electrical  course  computer  to  obtain 
directional  information  from  pairs 
of  off-course  radio  stations.  The 
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FIG.  3 — Cirenit  of  glido-pcrth  Mnsor  used  to  initicite  instrument  lotnding  sequence  when 
plane  Intercepts  exact  center  of  glide  path 


puter  selsyn  rotors  to  produce  out¬ 
put  voltages  proportional  to  course 
errors.  These  voltages  act  through 
the  autopilot  to  fly  the  plane  along 
the  desired  course.  When  the  air¬ 
craft  reaches  a  preselected  position 
with  reference  to  the  two  radio 
stations  in  use,  a  simple  cam  sys¬ 
tem  on  the  rotors  of  the  compass 
receiver  selsyns  energizes  the  se¬ 
lector  to  step"  to  the  next  sequence. 
If  this  involves  use  of  another  pair 
of  radio  stations,  preset  automatic 
tuners  tune  each  radio  compass  to 
its  intended  new  station. 

One  radio  station  was  available  in 
mid- Atlantic  (on  a  U.  S.  Coast 
Guard  cutter)  for  homing  purposes 
during  the  ocean  flight.  When  this 
was  reached,  an  RAF  medium-fre¬ 
quency  beacon  radio  station  at  Brize 
Norton  provided  homing  guidance 
after  the  second  magnetic  heading 
sequence  and  thereafter,  making  a 
course  computer  unnecessary. 

AvfeMotic  LoRdlag 

Arrival  at  the  RAF  radio  station 
initiated  sequence  9  for  the  begin¬ 
ning  of  an  automatic  landing.  A 
0.2-volt  down  signal  was  now  fed 
into  the  autopilot  by  a  preset  poten¬ 
tiometer  serving  as  pitch-attitude 
selector,  with  the  radio  compass 
still  controlling  the  rudder.  The 
plane  therefore  descended  in  a 
spiral  having  the  station’s  tower 
as  its  center,  with  a  radius  of  5 
miles. 

At  2,000  feet  the  radio  altimeter 
turned  rudder  control  over  to  the 
magnetic  heading  control,  preset 
in  the  direction  of  the  Brize  Norton 
localizer.  Cruising  on  this  new  head¬ 
ing,  with  constant  altitude  being 
maintained  by  conventional  baro¬ 
metric  altimeter  feed  to  the  auto¬ 
pilot,  the  plane  intersected  the  lo¬ 
calizer  beam.  The  localizer  sensor 
circuit,  responding  to  signal  con¬ 
ditions  at  the  center  of  the  localizer 
beam  (coinciding  with  the  center- 
line  of  the  runway)  transferred 
rudder  control  from  the  magnetic 
system  to  the  localizer  receiver. 

Still  cruising  at  2,000  feet,  the 
plane  flew  the  localizer  beam  until 
the  center  of  the  glide-path  beam 
was  reached.  The  glide-path  sensor 
then  transferred  control  of  the  ele¬ 
vator  from  the  barometric  altitude 
control  to  the  glide-path  receiver. 


Electronic  circuits  in  the  automatic 
approach  coupling  unit  made  the 
change  from  level  flight  to  descent 
smooth. 

The  circuit  of  the  glide-path  sen¬ 
sor  is  given  in  Fig.  3.  The  d-c  sig¬ 
nal  output  of  the  glide-path  receiver 
is  applied  to  the  automatic-approach 
coupling  unit.  When  the  plane  is 
below  the  glide-path,  this  unit  de¬ 
livers  a  400-cycle  output  signal  that 
is  in  phase  with  the  400-cycle  in¬ 
verter  supply  of  the  plane.  As  the 
plane  flies  through  and  above  the 
glide-path,  the  glide-path  receiver 
d-c  signal  changes  in  polarity  and 
causes  a  180-degree  change  in  the 
phase  of  the  400-cycle  coupling 
unit  signal.  It  is  this  180-degree 
change  in  phase  that  actuates  the 
glide-path  sensor  circuit,  causing 
its  balanced  relay  to  flip  over  and 
initiate  the  descent  sequence. 

Tube  T,  in  the  circuit  merely 
provides  two  stages  of  amplifica¬ 
tion  for  the  400-cycle  output  sig¬ 
nal  of  the  approach  coupling  unit, 
to  insure  adequate  signal  for  cir¬ 
cuit  actuation  immediately  after 
phase  reversal  at  the  center  of  the 
glide  path.  The  transformer  ap¬ 
plies  this  signal  to  the  grids  of  T, 
with  such  polarity  that  the  lower 
grid  of  T,  is  positive  when  both 
plates  of  Tt  are  made  positive  by 
the  400-cycle  inverter  supply.  The 
lower  section  of  T,  conducts,  pro¬ 
ducing  a  voltage  drop  across  that 
drives  the  lower  grid  of  T*  to  cut¬ 
off.  Since  the  upper  grid  of  T,  is 
negative  when  the  lower  grid  is 
positive,  this  section  is  nonconduct¬ 
ing  and  the  upper  grid  of  T,  is  at 
cathode  potential.  The  upper  sec¬ 
tion  of  Tt  therefore  conducts,  hold¬ 


ing  in  the  balanced  relay  as  shown. 
Flying  through  the  glide  path  re¬ 
verses  the  potentials  on  the  grids 
of  Tt,  so  that  now  the  top  half  of 
T,  and  the  bottom  half  of  T,  are 
conducting,  and  the  relay  flips  over. 
This  advances  the  selector  one  step, 
to  initiate  sequence  11  for  a  com¬ 
plete  instrument  landing  to  touch¬ 
down  using  SCS-51  beams. 

A  similar  double-beam  landing 
system  developed  by  Sperry  Gyro¬ 
scope  Co.  has  been  installed  at  Clin¬ 
ton  County  Army  Airfield  and  suc¬ 
cessfully  used  in  bringing  down 
the  automatic  C-54.  This  microwave 
instrument  landing  system,  employ¬ 
ing  a  localizer  frequency  of  approx¬ 
imately  2,640  me  and  a  glide-path 
frequency  of  approximately  2,617 
me,  provides  a  tighter  and  more 
constant  beam  that  is  less  affected 
by  heavy  precipitation  static  con¬ 
ditions  than  the  SCS-51  beams. 
Beam  modulation  frequencies  are  90 
and  150  cps  for  SCS-51  and  600  and 
900  cps  for  the  Sperry  system. 
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92 


December,  1947  —  ELECTRONICS 


as  shown, 
e  path  re- 
the  grids 
op  half  of 
of  T,  are 
flips  over, 
r  one  step, 
'or  a  com- 
to  touch- 


Ti  landing 
;rry  Gyro- 
ed  at  Clin- 
d  and  suc¬ 
king  down 
microwave 
tn,  employ- 
of  approx- 
glide-path 
tely  2,617 
and  more 
38  affected 
static  con- 
>1  beams, 
cies  are  90 
id  600  and 
stem. 


Trplcol  operation  of  Carryphone  equipment.  Trainman  reports  trouble  to  enginemon  and  to  conductor  In  cabin  car 


Portable 

Inductive  Radiophone 


F-M  equipment  operating  on  80  kilocycles  furnishes  communication  from  one  train  to 
another  up  to  two  miles,  or  with  way  stations  as  far  as  20  miles.  Portable  units  extend 
scope  of  inductive  telephone  system  in  use  for  several  years 
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Initial  development  was  based 
upon  the  need  for  portable  appar¬ 
atus  that  could  operate  in  conjunc¬ 
tion  with  existing  inductive  train 
communication  apparatus  installed 
in  wayside  stations,  on  locomotives, 
and  in  cabin  cars  (sometimes 
known  as  cabooses). 

Inductiv*  CommuRicatioH  Systamt 

The  Union  Switch  and  Signal  Co. 
inductive  train  communication  sys¬ 
tem  used  by  the  Pennsylvania  is 
closely  related  in  fundamental  prin¬ 
ciple  to  the  familiar  telephone  and 
telegraph  carrier  systems  that  are 


By  W.  R.  TRIEM 

General  8upt.  of  Telegraph 
The  Penntylvania  Railroad 
Philadelphia,  Pa. 


The  PENNSYLVANIA  RAILROAD  re¬ 
cently  placed  in  service  six 
portable  inductive  communication 
units.  Two  of  these  have  been 
assigned  to  the  Belvidere  Branch 
and  four  to  the  main  line  between 
Pittsburgh  and  Harrisburg. 

The  portable  inductive  communi¬ 
cation  unit  is  particularly  suitable 
for  use  by  train  crews  because  of 
its  light  weight  and  small  size ;  each 
weighs  approximately  25  pounds, 
and  the  longest  dimension  of  the 
case  is  about  16  inches.  It  is 
equipped  with  a  durable  woven 
band  which  can  be  slipped  over  the 


shoulder  of  the  user,  thus  leaving 
his  hands  free  for  the  performance 
of  regular  duties.  Transmission 
and  reception  are  effected  by  the 
use  of  a  five-turn  loop  of  duralumin 
tubing  that  is  securely  fastened  to 
the  bottom  of  the  case.  This  loop  is 
of  such  size  and  proportion  that  it 
surrounds  the  upper  portion  of  the 
user’s  body  in  a  manner  that  does 
not  cause  interference  with  normal 
movement. 
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mentation  included  a  two-channel 
frequency  modulation  system  using 
80  kc  and  144  kc.  As  a  result  of 
these  experiments,  a  train  com¬ 
munication  system  was  produced 
that  satisfactorily  meets  railroad 
requirements,  and  a  large  scale  in¬ 
stallation  was  made  on  the  main 
line  between  Pittsburgh  and  Har¬ 
risburg,  Pa. 

At  present,  equipment  has  been 
installed  on  295  locomotives,  105 
cabin  cars,  and  in  36  wayside  sta¬ 
tions.  The  system  is  in  regular 
service  on  1,056  miles  of  main 
tracks,  providing  communication 
between  head  end  and  rear  end 
crews  of  the  same  train,  between 
two  or  more  trains,  and  between 
trains  and  wayside  stations. 

The  two-channel  system  was  de¬ 
cided  upon  to  assure  adequate  com¬ 
munication  facilities  in  view  of  the 
tremendous  amount  of  traffic  in¬ 
volved.  Normally  the  144-kc  chan¬ 
nel  is  used  for  communication  be¬ 
tween  the  engines  and  cabin  cars, 
and  between  trains,  with  the  80-kc 
channel  reserved  for  communica¬ 
tion  between  trains  and  wayside 
stations.  In  an  emergency,  of 
course,  either  channel  can  be  used 
for  either  purpose.  The  stations  are 
so  spaced  that  trains  are  always 
within  range  of  one  or  more  sta¬ 
tions. 


Complete  portable  radiophone  with  coeers  and  chaasit  remored  from  carrying  caae 


Portable  Equipment 

Portable  equipment  supplies  a 
missing  link,  as  it  is  not  dependent 
upon  the  fixed  apparatus  installed 
on  vehicles.  Since  it  is  strictly  an 
independent  unit  of  the  system,  a 
trainman  may  leave  the  immediate 
vicinity  of  his  train  and,  using  the 
portable  unit,  keep  in  constant 
touch  with  either  end  of  his  own 
train  or  with  other  trains  moving 
within  a  distance  of  approximately 
2  miles.  He  also  may  establish  con¬ 
tact  with  wayside  stations  at  dis¬ 
tances  up  to  15  to  20  miles. 

Train  crews  find  the  portable  in¬ 
ductive  train  communication  unit 
an  exceptionally  effective  means  of 
minimizing  delays  under  unusual 
circumstances.  When  it  is  neces¬ 
sary  to  stop  a  train  a  crew  member 
takes  the  unit  with  him  to  the 
affected  car.  He  can  then  report  to 
either  end  of  the  train  the  nature  of 
the  trouble  and  issue  instructions 
for  corrective  procedures  from  the 
actual  point  of  trouble.  If  repair 


Over  3,300  miles  of  main  track  on 
the  Pennsylvania  are  equipped  for 
cab  signal  operation,  and  the  appar¬ 
atus  is  installed  on  approximately 
2,800  locomotives.  On  the  basis  of 
experience  with  such  electronic 
equipment,  the  specifications  for 
the  train  communication  equipment 
called  for  a  sufficient  degree  of  rug¬ 
gedness  and  protection  to  stand  up 
against  the  shock,  vibration  and 
other  severe  treatment  encountered 
in  everyday  freight  service.  As  an 
aid  to  maintenance,  the  design  in¬ 
cluded  arrangement  of  the  various 
apparatus  in  unit  assemblies, 
mounted  on  separate  trays  that 
could  be  handled  easily  by  only  one 
man. 

Although  inductive  train  com¬ 
munication  had  been  used  success¬ 
fully  in  yard  installations  previ¬ 
ously,  the  Belvidere  Branch  was  the 
original  proving  ground  for  the 
system  in  road  service.  Experi- 


used  to  secure  additional  channels 
over  existing  line  wires.  It  utilizes 
a  modulated  carrier  wave  that  is 
transmitted  over,  and  closely  con¬ 
fined  to,  a  path  which  is  made  up 
principally  of  the  paralleling  line 
wires  and  to  some  extent  the  track 
rails.  The  electronic  equipment  in¬ 
stalled  on  vehicles  and  at  wayside 
stations  makes  it  possible  to  com¬ 
municate,  inductively,  between  the 
ends  of  a  train,  between  two  or 
more  trains  and  between  trains  and 
wayside  stations. 

In  addition  to  a  loudspeaker,  each 
vehicle  is  equipped  with  a  tele¬ 
phone-type  push-to-talk  handset.  At 
wayside  stations,  the  operator  is 
furnished  a  desk  type  transmitter 
with  head-band  receiver,  as  well  as 
the  loudspeaker.  Therefore,  as 
far  as  the  operators  and  trainmen 
are  concerned,  the  system  is  as 
simple  to  use  as  the  regular  push- 
to-talk  telephone  system. 
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equipment  is  required,  such  infor¬ 
mation  can  be  phoned  promptly  to 
either  the  locomotive  or  cabin  car, 
and  if  necessary,  relayed  to  a  way- 
side  station.  With  this  swift  re¬ 
porting  of  the  emergency  condition, 
the  dispatcher  is  in  a  better  posi¬ 
tion  to  make  prompt  arrangements 
for  other  trains  to  bypass  the  dis¬ 
abled  train. 

As  an  example  of  the  time  saving 
and  convenience  effected  through 
the  use  of  portable  equipment,  on 
one  occasion  trouble  developed  40 
cars  from  the  rear  of  a  train.  The 
conductor  took  the  portable  unit 
with  him  to  investigate.  Using 
this  portable  means  of  communica¬ 
tion,  he  transmitted  the  car  number 
to  the  wayside  office,  made  arrange¬ 
ments  for  setting  out  the  car  and 
instructed  the  engineer  to  proceed. 
In  getting  the  train  started  a  draw 
bar  was  pulled  out  19  cars  from 
the  trouble  spot.  The  conductor 
immediately  advised  the  operator 
at  the  wayside  station,  obtained  in¬ 
structions  for  setting  the  car  out, 
set  it  out,  recoupled  and  got  the 
train  under  way,  all  in  less  time 
than  it  would  have  taken  to  return 
to  the  cabin  car  from  the  location 
of  the  original  trouble  and  make 
out  his  report. 

Although  designed  primarily  for 
the  use  of  trainmen,  it  is  expected 
that  the  portable  inductive  train 
communication  unit  will  prove  use¬ 
ful  in  many  other  practical  applica¬ 
tions.  For  example,  it  can  be  used 
on  work  trains,  where  the  foreman 
can  direct  and  coordinate  the  oper¬ 
ation  of  derricks  and  various  work 
machines  from  a  single  location  on 
the  ground.  Furthermore,  he  can 
keep  informed  of  train  movements 


and  take  better  advantage  of  lulls 
in  traffic,  thereby  obtaining  better 
efficiency  without  delaying  trains. 
Because  of  its  portability,  it  can 
also  be  used  as  an  emergency  way- 
side  station  and  in  numerous  other 
services,  depending  upon  the  par¬ 
ticular  conditions  that  develop  from 
time  to  time. 

Wlfere  standard  inductive  train 
communication  apparatus  is  al¬ 
ready  installed,  no  changes  are  re¬ 
quired  in  the  apparatus  to  operate 
with  portable  equipment.  This  is  an 
advantage  realized  by  designing  the 
portable  equipment  for  inductive 
carrier  operation  at  the  same  fre¬ 
quency  as  the  parent  installation. 
All  that  is  required  is  to  have  the 
vehicle  or  wayside  equipment  in 
regular  operating  condition.  Com¬ 
munication  from  the  portable  unit 
is  received  in  the  usual  manner  and 
outgoing  transmissioif^  are  handled 
in  exactly  the  same  way  as  is  used 
for  normal  system  operation. 

Design  Details 

The  suitability  of  the  portable 
equipment  for  its  job  is  enhanced 
by  its  small  size  and  light  weight. 
The  compact  assembly  consists  of  a 
frequency-modulation  transmitter, 
a  receiver  for  f-m  reception,  a 
power  unit  with  battery,  a  combina¬ 
tion  transmitting  and  receiving 
loop  and  a  standard  telephone  hand¬ 
set,  all  housed  in,  or  mounted  on,  a 
single  lightweight  aluminum  case 
finished  in  black  crinkle  lacquer. 
The  overall  dimensions  of  the  case 
are  16  in.  wide  by  13  in.  high  by 
5  in.  deep. 

An  8-tube  receiver  of  the  super¬ 
heterodyne  type  is  assembled  on 
the  same  chassis  as  the  transmitter. 


It  is  made  up  of  two  carrier-fre¬ 
quency  amplifier  stages,  converter 
stage,  two  stages  of  intermediate 
frequency,  one  limiter  stage,  a  dis¬ 
criminator  stage  and  one  stage  of 
audio  amplification.  The  tube  com¬ 
plement  consists  of  four  type  1T4, 
one  type  1L4,  one  type  1R5  and  two 
t3rpe  1S5  tubes  of  the  miniature  de¬ 
sign  with  one  of  the  latter  serving 
as  the  receiver  output  tube.  It  can 
supply  ample  power  through  an 
impedance  matching  transformer 
to  energize  the  receiver  unit  of  the 
handset.  The  filaments  of  the 
tubes  are  connected  in  series,  with 
two  groups  in  parallel  across  the 
battery. 

To  obtain  quiet  operation  under 
standby  conditions  the  receiver  is 
provided  with  a  nonadjustable 
squelch  with  its  accompanying 
single-stage  noise  amplifier. 

The  transmitter  is  arranged  for 
frequency  modulation  using  the  re¬ 
actance  tube  method  of  obtaining 
the  required  frequency  swing.  The 
reactance  tube  is  a  type  3Q4  and  its 
associated  oscillator  tube  is  type 
3A4.  No  separate  driver  stage  is 
required  since  the  oscillator  has 
sufficient  output  to  feed  the  two 
type  3A4  push-pull  output  tubes 
that  deliver  the  modulated  carrier 
to  the  output  transformer.  The 
secondary  of  this  output  trans¬ 
former  is  connected  directly  to  the 
terminals  of  the  five-turn  transmit¬ 
ting  loop.  This  loop  is  tuned  to  the 
desired  output  frequency  to  obtain 
maximum  loop  current,  by  the  use 
of  small  fixed  capacitors  located  in 
the  base  section  of  the  case. 

The  tube  filaments  are  arranged 
for  the  use  of  a  six  volt  supply,  with 
two  series  circuits  connected  in 
parallel  across  the  battery.  An 
amplifier  for  the  automatic  fre¬ 
quency  control  circuit  is  also  an 
integral  part  of  the  transmitter. 

The  power  delivered  to  the  trans¬ 
mitting  loop  circuit  is  of  the  order 
of  2i  watts.  This  power  is  ample 
for  the  required  service  range  of 
the  equipment;  hence,  any  increase 
would  be  at  the  expense  of  a  corre¬ 
sponding  reduction  in  total  operat¬ 
ing  time. 

Dry  cells  are  used  for  both  A  and 
B  circuits.  These  cells  have  suffi¬ 
cient  capacity  to  furnish  energy  for 
normal  operation  of  a  portable  unit 
over  an  extended  period  of  time. 


Blocli  diagram  of  the  f-m  transmitter-receiTer 
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FIG.  1 — Transmluion  charactvriitici 
of  dynamic  nois*  suppranor  for  con¬ 
ditions  of  maximum  rango  expansion. 
Intormodiato  suppression,  ond  maxi¬ 
mum  suppression 


By  H.  H.  SCOTT 

Herman  Hatmer  Scott,  Inc. 
Cambridge,  MateaehHsett* 


Dynamic  Noise 


Complete  technical  details  of  a  system  that  provides  essentially  noise-free  reproduction 
from  phonograph  records  and  transcriptions.  Circuits  are  given  for  a  2-tuhe  phonograph 

version  and  a  10-tuhe  broadcast  model 


Adynamic  band-pass  system 
for  separating  signals  from 
noise,  as  exemplified  in  the  dynamic 
noise  suppressor  described  here, 
provides  what  many  consider  the 
most  satisfactory  method  of  utiliz¬ 
ing  the  maximum  frequency  range 


of  a  modern  phonograph  record  or 
transcription  while  minimizing 
rumble,  needle  scratch,  and  other 
extraneous  noises  usually  associated 
with  recorded  music. 

The  dynamic  noise  suppressor  is 
now  in  regular  use  in  a  number  of 


broadcast  stations,  both  a-m  and 
f-m.  The  suppressor  has  also  been 
adopted  by  several  manufacturers 
of  high-fidelity  radio-phonographs, 
and  the  circuits  are  now  being  en¬ 
gineered  into  less  expensive  sets. 

It  should  not  be  inferred  that 
the  system  to  be  described  is  the 
only  one  which  has  ever  been  pro¬ 
posed.  Although  little  has  appeared 
in  technical  literature,  a  number  of 
investigators  have  worked  on  the 
problem.  Included  among  these  in¬ 
vestigators  are  Carlisle,  Devine, 
Hammond,  Heising,  Llewelyn,  Ol¬ 
son,  and  Purington. 

The  systems  proposed  have  in¬ 
cluded  volume  expanders,  circuits 
nonlinear  with  respect  to  ampli¬ 
tude,  and  automatic  tone  controls. 
Some  of  these  have  been  used  in 
commercial  equipment.  For  in¬ 
stance,  the  volume  expander  or  dy¬ 
namic  amplifier  was  used  in  certain 
models  of  RCA  phonographs  and  is 
still  used  in  some  public  address 
amplifiers.  The  automatic-tone-con- 

This  paper  was  presented  at  the  1947 
National  Eleetronlos  Conference  in  Chi¬ 
cago. 
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How  It  Works 

Signal-controlled  reactance  tubes 
in  these  basic  filter  circuits  act  as 
gates  that  move  the  ends  of  the 
audio  response  curve  inward  and 
ontward  continnonsly  and  inde¬ 
pendently  to  let  only  the  desired 
audio  modulation  through. 

All  noise  signals  in  portions  of 
the  spectrum  not  having  audible 
music  components  at  a  particular 
instant  are  suppressed. 

Fundamentals  of  desired  high- 
frequency  notes  are  filtered  out 
and  rectified  by  a  control  circuit  to 
change  bias  and  hence  capacitance 
of  Ci  in  high-frequency  gate,  and 
harmonics  of  desired  low-frequency 
notes  similarly  vary  inductance 
of  U 


Suppressor 


t - 

trol  type  of  noise-reduction  system 
was  used  for  several  years  in  pre¬ 
war  receivers  manufactured  by  the 
Scott  Radio  Laboratories. 

■  Basically,  noise-reduction  sys¬ 
tems  fall  between  two  extreme 
types — the  dynamic  band-pass  sys¬ 
tem,  in  which  the  frequency  range 
or  pass  band  is  varied  in  accordance 
with  some  characteristics  of  the 
signal,  and  volume-expander  types 
in  which  the  overall  amplification 
or  gain  of  the  system,  either  effec¬ 
tive  or  actual,  is  increased  and  de¬ 
creased  in  accordance  with  some 
characteristics  of  the  signal.  In 
terms  of  the  overall  transmission- 
versus-frequency  characteristics  of 
a  system  as  plotted  in  a  conven¬ 
tional  manner  with  a  horizontal 
frequency  scale  and  a  vertical 
transmission  scale,  the  dynamic 
band-pass  system  represents  a  hori¬ 
zontal  change,  while  the  volume-ex¬ 
pander  system  represents  a  vertical 
change. 

Noise  reduction  systems  may  also 
be  designated  as  class  A  or  class  C, 
the  terminology  being  borrowed 
from  the  similar  applications  in 
amplifiers.  A  class-A  system  is  one 
in  which,  except  for  any  filtering 
action,  the  output  wave-form  is  a 
replica  of  the  input  wave-form. 
Such  a  system  is  linear  with  respect 


to  amplitude  so  far  as  any  cycle  of 
the  signal  wave-form  is  concerned. 
A  class-C  system  is  one  in  which 
the  output  current  flows  only  dur¬ 
ing  a  portion  of  the  cycle  of  the 
input  voltage.  For  very  small  in¬ 
put  voltages,  practically  no  output 
current  will  flow,  and  hence  noise 
or  signals  below  a  certain  level  will 
be  attenuated.  This  type  of  system 
depends  upon  amplitude  nonline¬ 
arity  for  its  noise-reducing  action, 
which  naturally  results  in  distor¬ 
tion. 

When  only  a  single  sine  wave  is 
being  transmitted,  the  output  wave¬ 
form  of  a  class-C  system  can  be  re¬ 
stored  by  means  of  filters,  and 
octave  band-pass  filters  are  conven¬ 
tionally  used.  However,  even  the 
best  octave  filter  will  not  eliminate 
many  higher-order  intermodulation 
products  such  as  2/,  —  /,  or  2/,  —  /, 
which  may  be  of  considerable  mag¬ 
nitude  in  such  a  system  when  re¬ 
producing  low-level  signals. 

Vertical  noise-reduction  systems 
include  both  class-A  and  class-C 
systems,  the  former  being  the 
volume  expander  in  various  modi¬ 
fications  and  the  latter  utilizing 
biased  rectifiers  or  other  barriers  to 
obtain  a  class-C  transmission  char¬ 
acteristic. 

The  first  requisite  of  a  noise-re- 


FIG.  2 — Bo^  gat*  ciiciaitB  usad  to 
proTid*  th*  coatinaouslT  thiiting  r*- 
■ponse  corr**  oi  Fig.  1 


Auction  system  is  ability  to  reduce 
noise.  To  this  end  it  is  often  de¬ 
sirable  to  control  the  transmission 
characteristics  in  accordance  with 
some  features  of  the  signals  not 
present  in  the  noise.  In  the  dy¬ 
namic  noise  suppressor  and  other 
class-A  systems  this  is  possible  be¬ 
cause  the  control  function  may  be 
divorced  entirely  from  the  con¬ 
trolled  circuits. 

Fmi  oad  Swish 

Any  noise-reduction  system  has 
certain  limitations.  The  maximum 
bandwidth  should  be  restricted 
somewhat  when  the  noise  level  is 
excessive,  so  that  in  the  loudest 
portions  of  the  signal  the  noise  is 
not  heard  superimposed  on  the 
music  as  a  fuzz.  A  system  with 
definite  time  constants  is  desirable, 
but  if  the  time  constants  are  made 
too  long,  loud  notes  may  also  be  fol¬ 
lowed  by  an  annoying  swish. 

Both  fuzz  and  swish  may  be  kept 
at  a  minimum  only  when  the  band¬ 
width  transmitted  at  any  instant  is 
limited  to  that  required  by  the  sig¬ 
nal.  This  is  possible  in  the  dynamic 
band-pass  or  horizontal  type  of 
system.  In  a  vertical  system,  trans¬ 
mission  in  an  entire  frequency  band 
increases  and  decreases  as  a  unit 
whether  or  not  the  entire  band  is 
required.  This  causes  considerably 
more  fuzz  than  in  a  horizontal  type 
of  noise  suppressor. 

The  amount  of  objectionable  fuzz 
is  also  a  function  of  the  smoothness 
with  which  the  transmission  char¬ 
acteristic  is  altered.  In  this  re- 


CIRCUITS,  AS  PROMISED  ! 

Broad  principles  of  the  dynamic  | 
noise  suppressor  were  presented  by  s 
the  author  in  the  December  1946  issue 
of  ELECTRONICS. 

Audience  reaction  to  demonstra¬ 
tions  and  queries  for  more  details 
have  since  indicated  a  high  degree  of  j 
interest  in  th*  system,  applicable  to  I 
f-m  and  a-m  broadcasting,  wired  j 
music,  public  address,  and  home  j 
phonographs.  I 
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tion  in  noise  level  will  tend  to  elim¬ 
inate  swishes  resulting  from  the 
volume  expander. 

There  are  other  noise-reducing 
systems  intermediate  between  the 
true  vertical  and  horizontal  types 
and  operating  in  much  the  same 
manner  as  automatic  tone  controls; 
in  other  words,  the  high-frequency 
end  of  the  transmission  character¬ 
istic  is  rolled  off  at  a  slight  angle 
which  decreases  as  the  signal  ampli¬ 
tude  increases.  Such  systems  are 
of  the  class-A  type,  but  more  closely 
resemble  the  vertical  than  the  hori¬ 
zontal  in  general  performance  char¬ 
acteristics.  If  the  noise  reduction 
here  is  sufficient  to  be  worthwhile, 
the  change  in  tonal  balance  gener¬ 
ally  becomes  noticeable  because  of 
the  varying  attenuation  of  signal 
Components  in  the  middle  portion  of 
the  frequency  spectrum. 

While  the  dynamic  noise  suppres¬ 
sor  makes  previously  useless 
records  usable  again,  music  lovers 
will  generally  find  it  an  even 
greater  advantage  on  modern  high- 
quality  records,  where  the  noise 
level  is  not  excessive  but  is  still 
noticeable  and  annoying.  Such 
records  have  a  sufficiently  wide 
frequency  range  to  render  undesir¬ 
able  any  noticeable  range  restric¬ 
tion  as  a  means  of  reducing  noise. 
Playing  such  records  with  a  wide- 
range  dynamic  noise  suppressor 
eliminates  the  background  noise 
without  impairing  tonal  quality. 


in  actual  commercial  applications 
are  shown  in  Fig.  1.  In  normal 
suppressor  operatipn,  these  are  not 
static  transmission  characteristics, 
but  vary  rapidly  from  one  extreme 
to  the  other  in  accordance  with  the 
requirements  of  the  music  or  other 
signal.  The  vertical  scale  may 
typically  represent  10-db  intervals, 
while  the  horizontal  scale  may 
typically  represent  octaves. 

The  shape  of  these  curves  can  be 
controlled  considerably  by  proper 
choice  of  circuit  constants  and 
terminating  impedances.  If  the 
shape  of  the  curve  in  the  neighbor¬ 
hood  of  the  high-frequency  cutoff 
is  changed  too  abruptly,  a  disagree¬ 
able  ringing  may  result,  although 
with  a  dynamic  system  much  more 
of  this  can  be  tolerated  than  with  a 
static  system. 

Beyond  cutoff,  a  maximum  sup¬ 
pression  of  approximately  20  db  be¬ 
low  the  normal  flat  response  curve 
provides  adequate  noise  reduction. 
Any  further  attenuation  is  defi¬ 
nitely  beyond  the  point  of  diminish¬ 
ing  returns  unless  the  system  is 
capable  of  being  adjusted  to  pro¬ 
vide  considerable  high-frequency  or 
low-frequency  boost. 

The  function  of  the  low-fre¬ 
quency  gate  circuit  is  to  suppress 
hum,  rumble,  and  other  low-fre¬ 
quency  noises  and  to  maintain  tonal 
balance,  even  under  conditions  of 
extreme  noise  suppression.  A  cut¬ 
off  sharper  than  a  simple  RC  or  LR 
circuit  affords  is  desirable.  While 
exactly  the  same  types  of  curves 
may  be  obtained  at  the  low  end  as 
at  the  high  end  if  economically 
justified,  in  practical  applications 
the  general  shapes  shown  for  the 
low-frequency  gate  are  adequate. 
This  is  partly  a  result  of  the  gen¬ 
eral  nature  of  low-frequency  noises 
— ^hum,  rumble,  etc — which  tend 
to  be  harmonic  in  character  rather 
than  random. 


spect,  class-A  systems  are  prefer¬ 
able  to  class-C  systems,  since  with 
the  latter  the  noise  tends  to  pop  in 
and  out  instantaneously  at  a  given 
volume  level. 

The  class-A  horizontal  system  can 
be  designed  with  an  opening  time- 
constant  sufficiently  long  to  provide 
suppression  of  loud  clicks  and  simi¬ 
lar  transient  disturbances,  but  not 
long  enough  noticeably  to  alter  the 
reproduction  of  musical  transients 
such  as  the  crashing  of  cymbals.  In 
similar  cases  where  a  high  degree 
of  suppression  is  used,  the  closing 
time-constant  can  be  made  long 
enough  to  prevent  any  effect  of 
deadness  resulting  from  removal  of 
reverberation. 

In  actual  practice,  the  closing 
time-constant  is  adjusted  for  the 
best  compromise  between  reverber¬ 
ation  and  freedom  from  swish. 
Such  factors  are  not  controllable  in 
the  usual  class-C  noise-reducing 
system  which  operates  instantane¬ 
ously,  tending  to  transmit  all  loud 
transient  noises  such  as  clicks  and, 
when  set  for  a  high  degree  of  sup¬ 
pression,  to  remove  considerable 
reverberation. 

In  the  vertical  type  of  class-A 
system  (the  volume  expander), 
such  time  constants  sometimes  pro¬ 
vide  serious  problems  in  regard  to 
the  correct  reproduction  of  musical 
transients,  but  with  the  class-A 
horizontal  system  (the  dynamic 
noise  suppressor),  reproduction  of 
musical  transients  is  easily  accom¬ 
plished  since  the  transmission  is 
not  altered  in  the  frequency  range 
which  contributes  most  to  the  loud¬ 
ness  of  the  signal. 


RespoHs*  Curves 

The  number  of  circuits  which  can 
be  used  to  obtain  a  dynamic  band¬ 
pass  system  is  almost  limitless,  but 
in  any  practical  application  it  is 
desirable  to  secure  the  maximum  of 
performance  with  a  minimum  of 
cost.  It  is  therefore  necessary  to 
determine  the  minimum  operating 
characteristics  that  will  provide 
satisfactory  performance,  and  use 
the  minimum  number  of  compo¬ 
nents  to  obtain  these  character¬ 
istics. 

The  first  operating  requirement 
is  a  sharp  cutoff,  particularly  for 
the  high-frequency  gate  circuit, 
since  the  most  annoying  scratch 
noise  is  concentrated  in  the  high- 
frequency  portion  of  the  spectrum. 
Typical  gate  circuit  curves  which 
can  be  obtained  with  simple  circuits 
and  which  have  proved  satisfactory 


Perfonnanee  of  Dyaanie  Neit* 
Sapprassor 


In  general,  the  dynamic  noise 
suppressor  causes  less  difficulty 
with  fuzz  than  other  types.  It  al¬ 
lows  complete  freedom  of  choice  in 
any  compromise  which  may  have  to 
be  made  between  loss  of  reverber¬ 
ation  and  swish,  while  simulta¬ 
neously  allowing  significant  reduc¬ 
tion  in  the  amplitude  of  clicks  and 
transient  noises  as  well  as  the  hiss¬ 
ing  type  of  surface  noise.  If 
volume  expansion  is  desired  for  its 
own  sake,  the  expander  perform¬ 
ance  will  be  noticeably  better  when 
used  with  a  dynamic  noise  sup¬ 
pressor,  since  the  resulting  reduc¬ 


High-Preqiieiiey  Gat* 

A  simple  gate  circuit  that  can  be 
varied  to  provide  the  high-fre¬ 
quency  cutoff  and  attenuation 
curves  of  Fig.  1  is  given  in  Fig.  2A. 
Such  a  circuit  may  be  considered 
roughly  as  a  combination  of  a  series 
m-derived  and  a  shunt  m-derived 
filter.  The  points  of  high  attenua¬ 
tion  caused  by  resonance  in  the 
series  and  shunt  arms  do  not  coin- 
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Icide  except  momentarily  and  in  a 
random  fashion  while  the  cutoff 
frequency  is  varied  by  the  signal. 
Normally,  when  the  greatest  sup¬ 
pression  is  taking  place  the  points 
of  high  attenuation  are  separated  by 
an  octave  or  more. 

‘  Varying  C,  in  Fig.  2A  changes 
I  not  only  the  cutoff  frequency,  but 
also  the  point  of  high  attenuation 
determined  by  series  resonance  be¬ 
tween  Lt  and  Ct  in  the  shunt  arm. 
This  provides  a  sharp  cutoff  with  a 
high  degree  of  attenuation  just 
above  the  cutoff  frequency. 

In  a  practical  gate  circuit,  C*  is 
a  reactance  tube.  The  series-arm 
I  parallel  resonance  between  L,  and 
Cl  provides  a  fixed  point  of  high 
attenuation  which  maintains  atten¬ 
uation  at  higher  frequencies  and 
provides  high  attenuation  above  the 
normal  operating  range  or,  when 
used  on  a-m,  serves  as  a  whistle 
filter. 

Addition  of  €»  maintains  attenu¬ 
ation  at  still  higher  frequencies 
above  the  upper  (fixed)  null  point 
when  necessary.  In  more  elaborate 
gate  circuits,  C,  may  be  replaced  by 
another  reactance  tube  to  provide 
still  greater  control  range. 

InpcdaMce-Matchiag  Problems 


from  undesired  resonances.  Where 
one  of  the  important  filter  elements 
such  as  Ct  is  variable,  this  poses  a 
serious  problem. 

Impedance  Z,  across  the  input  is 
most  critical  when  C,  is  at  a  maxi¬ 
mum  and  the  cutoff  point  is,  ac¬ 
cordingly,  at  a  minimum.  Under 
these  conditions  Zj  may  be  selected 
to  control  the  shape  of  the  cutoff 
curve  so  that  a  wide  range  of  possi¬ 
ble  contours  can  be  obtained,  rang¬ 
ing  from  a  gradual  roll-off  to  a 
resonant  type  of  cutoff  having  a 
definite  peak.  The  effect  of  varying 
Z,  will  then  be  relatively  unimpor¬ 
tant  so  long  as  Z,  is  maintained 
reasonably  high. 

On  the  other  hand,  when  C,  is 
reduced  in  capacitance  and  the  cut¬ 
off  frequency  consequently  in¬ 
creased,  the  circuit  impedance  in¬ 
creases,  and  the  shunting  effect  of 
Z,  becomes  important.  Under  these 
conditions,  the  shape  of  4;he  cutoff 
curve  is  controlled  mainly  by  Z,  and 
only  secondarily  by  Z,.  By  proper 
selection  of  operating  impedances, 
therefore,  the  curves  for  minimum 
and  maximum  high-frequency  re¬ 
sponse  can  be  adjusted  more  or  less 
independently,  with  a  gradual  tran¬ 
sition  at  intermediate  bandwidths. 

For  wider-range  suppressor  ac¬ 
tion,  a  second  reactance  tube  may 
be  added  in  place  of  For  greater 
suppression,  as  in  systems  with  un¬ 
usual  amounts  of  high-frequency 
noise  or  high-frequency  boost,  other 


sections  may  be  added  to  the  gate 
circuits. 

A  typical  low-frequency  gate  cir¬ 
cuit  is  shown  in  Fig.  2B.  The 
variable  inductance  is  obtained  at 
low  cost  by  means  of  a  reactance 
tube.  Such  a  circuit  will  provide 
low-frequency  cutoffs  approximat¬ 
ing  those  shown  in  Fig.  1.  Again, 
through  proper  selection  of  termi¬ 
nating  impedances  Zt  and  Z«,  it  is 
possible  to  control  the  cutoff  shapes 
to  a  high  degree  over  a  wide  range 
of  cutoff  frequencies.  If  desired, 
the  circuit  can  be  expanded  to  m-de- 
rived  and  more  complex  forms. 

Hem*  Pheiiegraph  Mod«l 

The  circuit  of  Fig.  3  shows  a 
complete  dynamic  noise  suppressor 
unit  such  as  might  be  used  on  a 
phonograph,  including  an  amplifier 
stage  for  coupling  the  crystal  pick¬ 
up  to  the  gate  circuit  and  for  pro¬ 
viding  the  necessary  driving  signal 
voltage  for  the  control  circuit. 

Amplifier  j.  'cage  Vi  is  not  required 
when. the  suppressor  is  designed  as 
an  integral  part  of  a  complete 
amplifier  system.  The  gate  circuit 
then  becomes  merely  an  interstage 
coupling  circuit.  Suitable  voltage 
for  feeding  the  control  filter  can  be 
obtained  from  some  other  amplifier 
stage,  either  preceding  or  following 
the  gate  circuit.  The  relative  ampli¬ 
tudes  of  the  voltages  applied  to  the 
control  circuit  and  to  the  gate  cir¬ 
cuit  depend  upon  the  types  of  tubes 


According  to  classical  filter  - 
theory,  filters  should  be  terminated 
in  certain  definite  impedances  in 
order  to  provide  satisfactory  oper¬ 
ating  characteristics  and  freedom 


fig.  3 — Circuit  oi  two-tub*  dynamic  nois*  aupprcuor  a*  incorporated  in  a  horn*  phonograph,  with  additional  ampliiier  itaq*  lor 

coupling  cryitai  pickup  to  luppressor  circuit 
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FIG.  4 — Circuit  of  Scott  model  910-A  dynamic  noise  suppressor  as  designed  for  broadcast  station  use.  Balanced  600-ohm  input  and 

output  circuits  are  optional  in  place  of  the  nnbolanced  terminations  shown 


used  in  the  gate  circuits  and  their 
control  characteristics. 

Diodes  A  and  A  are  sections  of 
V,.  In  a  radio  receiver  or  amplifier 
design,  these  diodes  can  be  in  any 
other  amplifying  tube  or  in  tubes 
Vt  and  Vt.  Under  this  latter  condi¬ 
tion,  the  degree  of  suppression  can 
be  controlled  by  varying  the  screen 
voltages  rather  than  the  cathode 
resistors  of  V,  and  V,. 

Switch  Sx  allows  the  suppressor 
to  be  opened,  providing  maximum 
range  when  no  suppression  is  de¬ 
sired.  When  St  is  closed,  R,  con¬ 
trols  the  amount  of  suppression  by 
adjusting  the  degree  to  which  the 
gate  circuits  close.  For  bad  records, 
switch  St  allows  restriction  of  the 
maximum  frequency  range. 

Switch  S„  included  mainly  for 


demonstration  purposes,  closes  the 
high-frequency  gate  and  leaves  the 
low-frequency  gate  open,  thus  giv¬ 
ing  the  effect  of  a  low-pass  filter 
providing  the  same  scratch  reduc¬ 
tion  as  the  dynamic  noise  suppres¬ 
sor  but  no  rumble  suppression. 
Comparison  of  tone  quality  for  the 
normal  (A)  and  filter  (B)  positions 
shows  the  superiority  of  the  dy¬ 
namic  noise  suppressor  over  a  fixed 
filter  of  equivalent  scratch  reduc¬ 
tion.  For  best  results,  both  maxi¬ 
mum  and  minimum  bandwidths 
should  be  adjustable. 

CoRtrel  of  Gate  CIrcaiH 

Speed  of  control  is  particularly 
important  on  the  high-frequency 
gate,  which  must  open  rapidly 
enough  to  provide  satisfactory  re¬ 


production  of  high-frequency  tran¬ 
sients  such  as  cymbals  and  tri¬ 
angles. 

Ordinarily  it  would  be  considered 
impossible  to  provide  such  fast 
operation  through  grid-bias  control 
in  an  unbalanced  circuit,  but  cer¬ 
tain  features  of  the  circuit  shown 
in  Fig.  3  make  this  i)ossible.  Any 
control  voltage  applied  to  the  grid 
of  reactance  tube  V,  will  produce 
a  change  in  the  plate  current  of 
that  tube,  causing  a  low-frequency 
transient  voltage  to  appear  in  the 
plate  circuit.  Capacitor  Ct,  how¬ 
ever,  may  be  sufficiently  small  to 
prevent  transfer  of  that  voltage  to 
the  output  terminals,  and  the  low 
value  of  shunting  impedance  Zx 
further  improves  this  action. 

In  other  words,  Ct,  in  conjunction 
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with  the  low  impedance  to  which 
it  is  connected  through  the  low  in¬ 
ductance  Li,  provides  in  effect  a 
high-pass  filter.  Components  of  the 
control  voltage,  which  because  of 
previous  filtering  will  be  entirely 
low  frequencies,  will  not  actually 
appear  in  any  appreciable  ampli¬ 
tude  across  the  output  terminals  of 
the  gate  circuit.  This  allows  ex¬ 
treme  rapidty  of  control  of  the 
high-pass  filter  used  in  the  high- 
frequency  gate,  without  introduc¬ 
ing  thumps  or  other  objectionable 
transients  into  the  reproduction 
and  without  the  necessity  of  re¬ 
sorting  to  a  push-pull  stage. 

The  control  circuits  shown  in 
Fig.  3  are  simple  but  allow  consid¬ 
erable  discrimination  between  the 
desired  signal  and  noise.  Capacitor 
C»  in  the  control  filter  restricts  the 
high-frequency  response  of  the 
two  grid  bias  control  circuits  to 
prevent  opening  on  loud  high-fre¬ 
quency  noise,  while  Ct  and  Ct  re¬ 
strict  the  low-frequency  response 
of  this  control  circuit. 

The  high-frequency  sensitivity  of 
the  low-frequency  control  circuit  is 
further  restricted  by  and  Cv>  pre¬ 
vents  this  control  circuit  from  open¬ 
ing  the  low-frequency  gate  on  loud 
low-frequency  rumbles. 

The  over-all  curve  for  the  high- 
frequency  control  circuit  approxi¬ 
mates  the  response  of  the  human 
ear.  The  control  therefore  resides 
in  the  desired  signal  rather  than  in 
the  noise.  This  is  possible  because 
musical  tones  contain  a  funda¬ 
mental  and  a  series  of  harmonics. 
Opening  the  extreme  high-fre¬ 
quency  range  of  the  gate  to  trans¬ 
mit  high  harmonics  is  controlled 
mainly  by  the  corresponding  funda¬ 
mental  tones.  Opening  the  extreme 
low-frequency  range  to  transmit 
low  fundamentals  is  controlled 
mainly  by  the  corresponding  har¬ 
monics.  This  provides  a  high  degree 
of  discrimination  against  usual 
record  noise,  which  tends  to  be 
greatest  at  extreme  high  and  low 
frequencies.  Of  course,  more  elab¬ 
orate  filters  may  be  used  to  restrict 
the  operating  ranges  of  the  control 
circuits  under  extreme  operating 
conditions. 

For  a  typical  home-type  phono¬ 
graph  pickup  having  a  replaceable 
needle  or  a  bent  stylus,  a  suppres¬ 
sor  like  that  in  Fig.  3  is  designed 


to  have  a  maximum  range  of  6,000 
cycles.  Components  /J,  and  C,  in 
the  pickup  coupling  circuit,  as  well 
as  C;,  may  be  adjusted  to  provide 
the  best  over-all  response  charac¬ 
teristics. 

AdjHstmciits 

Experience  has  shown  that  equal¬ 
ization  which  plays  the  low-fre¬ 
quency  .end  of  Columbia  test  record 
10,004  reasonably  fiat  provides  a 
good  average  bass  response  for 
American  recordings. 

The  overall  response  of  the  sys¬ 
tem  at  the  high-frequency  end  of 
this  record  should  theoretically  roll 
down  to  approximate  the  NAB 
characteristic,  since  pre-emphasis 
of  this  general  magnitude  is  used  on 
most  present  U.  S.*  recordings. 
Such  a  roll-off  would  droop  above 
1,000  cycles,  being  down  approxi¬ 
mately  10  db  at  5,000  cycles.  Un¬ 
less  a  high-grade  loudspeaker  is 
used  with  the  system,  however,  it 
may  be  found  that  this  roll-off  is 
too  much  and  that  a  flatter  high- 
frequency  response  is  desirable  to 
obtain  sufficient  brilliance.  For 
best  suppressor  operation,  however, 
the  overall  response  of  the  system 
should  be  as  smooth  as  possible  and 
free  from  sharp  peaks. 

Resistor  /?,  is  normally  adjusted 
so  that  the  gate  circuits  are  open 
during  the  louder  passages  of  the 
music  and  closed  during  the  quiet 
passages  in  order  to  suppress  noise. 
Some  experimentation  with  the  set¬ 
ting  of  this  control  will  be  neces¬ 
sary  on  any  new  system. 

Trimmer  Cs  should  be  adjusted 
for  a  minimum  of  response  at  9  kc 
or,  if  the  unit  is  to  be  used  also  for 
a-m  reception,  at  10  kc.  With  switch 
Si  thrown  to  position  B  and  Ri  set 
at  0,  trimmer  C*  should  be  adjusted 
for  a  minimum  response  at  4  kc. 
.An  a-f  oscillator  and  an  oscilloscope 
or  vacuum-tube  voltmeter  are  de¬ 
sirable  for  these  adjustments.  For 
maximum  effectiveness  the  noise 
suppressor  should  be  engineered  as 
part  of  a  complete  reproducing 
system. 

Broadcast  Station  Model 

Since  the  dynamic  noise  suppres¬ 
sor  does  not  introduce  any  volume 
expansion,  it  is  ideally  suited  for 
broadcast  station  use.  The  com¬ 
plete  circuit  of  the  type  910-A  unit 


made  particularly  for  this  purpose 
is  given  in  Fig.  4.  Additional  high- 
frequency  reactance  tubes  extend 
the  range  up  to  8  kc,  which  accom¬ 
modates  most  present-day  shellac 
records,  and  improve  high-fre¬ 
quency  noise  suppression.  The  high- 
frequency  cutoff  in  the  expanded 
position  is  not  as  sharp  as  in  the 
simpler  model  of  Fig.  3,  allowing 
appreciable  transmission  at  10  to 
12  kc.  However,  in  this  wider- 
range  unit  provision  is  made  for 
restricting  the  frequency  range 
when  playing  badly  distorted 
records.  A  somewhat  more  elabor¬ 
ate  control  circuit  is  also  used. 

The  suppressor  shown  in  Fig.  4 
is  built  push-pull  in  order  to  mini¬ 
mize  such  factors  as  hum  and  resid¬ 
ual  vacuum  tube  distortion,  and  to 
provide  the  very  highest  degree  of 
performance  for  broadcast  station 
use.  The  reasons  for  using  the 
push-pull  circuit  in  this  instrument 
are  exactly  the  same  as  for  using 
push-pull  circuits  in  other  broad¬ 
cast  station  equipment. 

Extended-range  transcription 
models,  based  upon  the  broadcast 
unit,  have  been  developed  providing 
substantially  flat  response  to  14  kc 
and  utilizing  somewhat  different 
suppression  characteristics  and 
time  constants  in  order  to  provide 
the  best  performance  on  high-qual¬ 
ity  recordings  and  transcriptions. 
Such  units  are  usable  not  only  on 
music  but  on  speech  and  practically 
any  other  type  of  program  material. 

Other  Applicatioes 

It  is  probable  that  in  practically 
any  instance  where  the  desired  sig¬ 
nal  varies  in  its  bandwidth  char¬ 
acteristics,  the  dynamic  band-pass 
principle  can  be  used  to  maintain 
an  optimum  signal-to-noise  ratio. 
The  flexibility  of  the  control  ar¬ 
rangements  possible  with  a  system 
of  this  type  permits  a  high  degree 
of  discrimination  between  the  de¬ 
sired  signal  and  the  noise,  particu¬ 
larly  in  those  cases  where  the  signal 
and  the  noise  have  different  dis¬ 
tinguishing  characteristics. 

In  the  field  of  recorded  music,  the 
combination  of  new  recording  tech¬ 
niques,  improved  pressing  mate¬ 
rials,  and  the  dynamic  noise  sup¬ 
pressor  provides  a  realism  of  repro¬ 
duction  which  is  almost  indistin¬ 
guishable  from  a  live  program. 
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Design  of  an 

Ultrasonic  Analyzer 


Equipment  for  nondestructive  inspection  of  metal  strip  and  production  testing  of  uniform 
parts  comprises  a  noise  generator,  transmitter,  piezoelectric  transducers,  and  a  recording 
receiver.  Frequencies  of  50,  440,  880,  and  2,000  kilocycles  are  used;  flaw  location  can 

be  automatically  marked 


Tank  in  which  materials  are  tested,  with  transmitting  and  receiring  tronsdneers 
fixed  and  the  metal  plate  under  test  mounted  in  a  frame  i>ositioned  by  worm  screws 
at  right  angle  to  each  other.  The  tank  is  filled  with  water  during  actual  measurement 


Devices  employing  ultrasonic 
frequencies  for  the  nondestruc¬ 
tive  testing  and  inspection  of  ma¬ 
terials  were  postulated  and  experi¬ 
mental  models  described  as  early  as 
1985.  A  simple  technique  that 
lends  itself  to  continuous  inspec¬ 
tion  of  metal  strip  or  production 
testing  of  moderately  uniform 
parts  comprises  an  ultrasonic  power 
source  and  a  receiver  equipped  with 
some  sort  of  indicator  to  show  a 
predetermined  level  of  received  en¬ 
ergy  when  the  article  to  be  in¬ 


spected  is  interposed  between 
transmitter  and  receiver.  If  a  di¬ 
minution  of  energy  occurs,  the  arti¬ 
cle  probably  contains  a  flaw  that 
has  attenuated  the  ultrasonic  en¬ 
ergy. 

There  are  several'  relatively 
simple  electronic  devices  in  which 
essentially  radio-frequency  energy 
is  generated,  transformed  to  ul¬ 
trasonic  energy  by  means  of  a 
piezoelectric  crystal  transducer  and 
passed  through  the  material  to  be 
tested.  An  oil  or  water  bath  is 


usually  necessary  to  provide  close 
coupling  between  transmitting 
transducer,  the  material,  and  the 
receiving  transducer.  The  ultra¬ 
sonic  energy  is  converted  at  the 
receiver  to  r-f  energy,  and  the  re¬ 
ceiver  operates  a  meter  or  gives  a 
cathode-ray  display;  it  can  also  be 
made  to  give  an  audible  or  visual 
signal,  a  graphical  trace,  or  to 
mark  the  material  itself  at  the  point 
of  flaw  indication. 

Basie  Principles 

The  production  use  of  the  Brush 
Hypersonic  Analyzer  has  already 
been  described  in  these  pages*  so 
that  the  principles  of  flaw  detection 
need  only  be  briefly  reviewed  be¬ 
fore  considering  the  electronic  cir¬ 
cuits  involved. 

If  a  transmitter  of  sonic 
energy  is  directed  towards  a 
receiver  of  such  energy  in  a 
water  medium  of  large  physical 
dimensions,  the  receiving  trans¬ 
ducer  will  generate  a  given  voltage. 
If  a  sheet  of  steel  of  large  extent 
is  inserted  perpendicularly  in  the 
sound  field,  it  can  be  expected  that 
the  sound  pressure  will  be  attenu¬ 
ated  and  that  the  receiving  trans¬ 
ducer  voltage  will  be  lowered.  This 
ratio  of  pressure  attenuation  from 
the  transmitter  to  the  receiver  side 
of  the  steel  sheet  can  be  shown  to 
approximate  a  10-to-l  reduction  for 
a  0.25-centimeter-thick  sheet  if  an 
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ultrasonic  energy  beam  of  500  kilo¬ 
cycles  is  used.  If  the  same  system 
is  used  with  a  sheet  of  steel  that 
has  an  air  slit  of  0.001  centimeter, 
an  attenuation  of  approximately  1,- 
000  to  1  is  experienced.  It  is  there¬ 
fore  reasonable  to  expect  that  thin 


laminations  of  air  in  steel  sheets 
will  give  much  larger  attenuations 
than  the  10-to-l  ratio  predicted  for 
the  solid  sheets  of  steel  in  water. 

Various  models  of  the  Brush  Hy¬ 
personic  Analyzer  are  available.  The 
following  description  applies  to  the 


Single-channel  analyzer,  transmitting  and 
receiTing  transducers,  and  graphic  re¬ 
corder.  Upper  meter  indicates  flaws  or  dis¬ 
continuities 


type  BE-306,  which  was  designed 
primarily  for  laboratory  or  experi¬ 
mental  stations.  This  instrument 
has  a  meter  for  indicating  flaws 
and  also  contains  a  relay  that  can  be 
set  to  operate  for  different  degrees 
of  flaw. 

Noise  Geeerater  aed  Traesmifter 

The  noise  generator  shown  in 
Fig.  1  consists  of  a  type  6SJ7  tube 
with  its  control  grid  grounded,  five 
type  6SJ7  voltage  amplifiers,  and  a 
6J5  output  stage.  The  shot  noise 
in  the  first  tube  is  used  as  the  noise 
source.  The  resultant  band  of  fre¬ 
quencies  extending  from  60  to  2,000 
kilocycles  is  supplied  to  the  trans¬ 
mitter  on  another  chassis.  Test  ter¬ 
minals  are  provided  to  the  input  of 
the  noise  generator  so  that  an  ex¬ 
ternal  signal  can  be  introduced  for 
checking  the  gain  and  frequency 
characteristic  of  the  equipment. 

The  input  of  the  transmitter  dia¬ 
grammed  in  Fig.  2  consists  of  two 
6SJ7  amplifiers.  The  2,200-ohm 
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FIG.  1 _ Circuit  diagram  of  tho  noiio  gonorator  uiod  to  produco  r-f  oaorgy  at  IroquondM  between  50  and  24)00  kilocyclez.  Shot  noise 

in  the  first  tube  is  amplified  in  succeeding  stages  and  fed  to  the  transmitter 
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piste  load  of  the  hrst  amplifier 
passes  the  full  noise  band  from  50 
to  2,000  kilocycles,  but  a  5-point 
switch  allows  the  substitution  of 
tuned  circuits,  making  the  plate 
tank  resonant  to  50,  440,  880,  or 
2,000  kilocycles.  An  adjustable  in¬ 
put  control  is  provided  on  the  chas¬ 
sis,  but  a  front-panel  operating  con¬ 
trol  determines  the  output  from  the 
tuned-amplifier  section. 

The  power  amplifier  is  a  type  6L6, 
driven  by  a‘6AC7.  A  feedback  loop 
from  the  resistive  load  across  the 
6L6  output  to  the  cathode  of  the 
6AC-7  driver  stabilizes  the  power 
amplifier  output. 

Voltage  output  at  50  kilocycles  is 
approximately  100  volts,  falling  off 
to  20  volts  at  2,000  kilocycles.  Be¬ 
cause  the  high  frequency  transduc¬ 
ers  that  are  used  are  more  efficient 
than  those  employed  at  low  frequen¬ 
cies,  this  decrease  of  voltage  is  not 
serious.  Each  transmitter  is  capa¬ 
ble  of  handling  three  or  more  sets 
of  transmitting  transducers,  de¬ 
pending  upon  the  length  of  cable 
used  to  energize  the  transducers. 
The  diode  and  associated  circuits 
operate  a  meter  to  indicate  trans¬ 
mitter  output. 

R«c»iv»rs 

The  receiver  in  Pig.  3  comprises 
a  5-tube  resistance-capacitance 
coupled  wide-band  amplifier  to 
which  the  receiving  transducer  is 
connected.  Type  6SH7  tubes  are 
used  throughout.  The  amplifier  is 
stabilized  by  a  feedback  loop  from 
the  output  of  the  last  tube  to  the 


cathode  of  the  one  just  preceding  it. 
A  db-decade  gain  control  follows 
the  first  tube  and  there  is  a  fine 
gain  control  in  the  grid  circuit  to 
the  third  tube. 

A  type  6J5  tube  is  used  as  a 
diode-type  detector.  A  flaw  sensi¬ 
tivity  control  on  the  chassis 
changes  the  diode  cathode  bias  volt¬ 
age  to  set  the  point  at^which  flaw 
indication  commences.  The  milliam- 
meter  in  the  output  of  the  6SJ7 
tube  following  the  diode  gives  an 
upward  deflection  to  indicate  flaws. 

Following  the  meter  tube  is  an¬ 
other  6SJ7  used  to  energize  a  relay 
for  operating  a  lamp,  bell  or  flaw¬ 
marking  device.  Chassis  controls 
are  provided  for  determining  the 
character  of  signal  on  which  the 
relay  will  operate.  With  the  adjust- 
.  OPERATE  switch  in  the  adjust  posi¬ 
tion,  output  from  the  meter  ampli¬ 
fier  is  directly  coupled  to  the  grid 
of  the  relay  amplifier.  All  changes 
in  the  transmission  of  the  material 
being  tested  or  irregularity  in  the 
movement  of  the  material  between 
the  transducer  heads  will  affect  the 
signal  mechanisms.  When  the 
switch  is  in  the  operate  position, 
only  comparatively  fast  changes  in 
received  signal  level  will  operate 
the  relay.  Meter  operation  remains 
unaffected.  This  condition  of  oper¬ 
ation  reduces  the  chance  of  obtain¬ 
ing  false  flaw  indications  when 
small  density  gradients  are  exist¬ 
ent  in  the  material,  but  requires 
that  the  material  being  tested  pass 
through  the  transducers  at  a  fairly 
constant  rate. 


SingU  Brush  type  AX-191  tronsducsr  used  for  transmitting  or  receiring  ultrasonic 
energy  passed  through  material  being  inspected 


Rear  riew  oi  type  BE-306  three-channel 
analyser.  Upper  three  chassis  are  re¬ 
ceivers.  with  transmitter  and  noise  gen¬ 
erator  for  driving  three  transducers  below. 
Such  equipment  is  used  for  inspection  oi 
wider  strip  than  con  be  accommodated 
with  a  single  pair  oi  transducers 


The  SLOW-FAST  switch  provides 
for  a  wide  range  of  scanning  speeds. 
In  the  SLOW  position,  the  minimum 
speed  of  material  is  i  inch  a  second 
and  in  the  fast  position  the  mini¬ 
mum  speed  is  2  inches  a  second. 
Maximum  speed  depends  upon  the 
size  of  the  flaw  to  be  detected  and 
the  type  of  flaw  indicating  device 
that  is  used. 

Receiver  amplifiers  are  con¬ 
structed  with  individual  regulated 
plate  and  bias  power  supplies  to 
obtain  uniformity  of  performance 
and  ease  of  replacement. 

Tranidueers 

The  transducers  used  depend 
upon  the  frequency  of  operation, 
being  broadly  resonant  at  the  ap¬ 
plied  frequency.  Models  designed 
for  operation  at  2,000  kilocycles  can 
be  used  at  880  kilocycles  with  some 
loss  of  efficiency.  A  single  trans¬ 
ducer  operates  satisfactorily  at  50 
or  100  kilocycles.  Special  types  hav¬ 
ing  smaller  dimensions  or  greater 
sensitivity  at  a  particular  fre¬ 
quency  can  usually  be  fabricated. 
The  choice  will  depend  upon  defini¬ 
tion,  attenuation  and  natural  reson¬ 
ance  of  the  material,  and  frequency. 

The  transducer  faces  must  be 
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FIG.  2 — Transmitter:  Desired  frequency. is  selected  by  resonant  circuits  at  left,  amplified  and  sent  to  transducer  connected  to  output 


FIG.  3 — Diagram  of  receieer  used  to  conrert  ultrasonic  energy  at  receiring  transducer  to  radio-frequency  signal,  for  ease  of  ampli¬ 
fication  then  to  meter  or  mechanical  indication  oi  flaw.  Controls  and  adjustments  are  explained  in  text 


kept  clean  and  properly  aligned. 
The  scanning  medium,  whether 
water  or  oil,  must  be  clean  and  free 
of  gas  bubbles.  When  water  is  used, 
it  must  stand  for  a  short  time  so 
that  the  dissolved  air  can  rise.  The 
material  to  be  analyzed  must  have 
a  dean  surface,  because  any  oil  or 


grease  may  drag  air  bubbles  under 
the  surface  of  the  scanning  medium 
and  therefore  give  a  false  indica¬ 
tion  of  flaws.  In  most  cases,  the  use 
of  a  wetting  agent  would  be  recom¬ 
mended. 

Acknowledgement  is  made  for 
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COMPLETE  CAPACITOR  UNIT 


BUILT  UP  LAMINATED  STRUCTURE 


Laminated  structure  produced  by  build-up  process  is  cut  to  obtain  single  ceramic  Samples  oi  eitreous  enamel  capacitors.  Finished 
capacitor  chips  of  desired  sise.  After  chips  are  fired,  leads  are  attached  to  form  units  can  be  dipped  in  organic  lacquer  or  wax  if 
completed  capacitor  units  sealing  is  required 


Piinted  Vitreous  Enamel 


Capacitors  having  electrical  characteristics  comparable  to  those  of  high-(juality  mica  units 
are  produced  by  sprayed-enamel  printed-silver  process.  This  technique  also  yields  multiple 
capacitors,  printed  circuits,  and  high-voltage  connectors 


The  critical  shortage  of  mica 
during  the  war  resulted  in  a 
need  for  materials  and  a  process  for 
making  vitreous  enamel  capacitors 
with  electrical  characteristics  com¬ 
parable  to  those  of  mica  capacitors.  * 
To  meet  this  need,  means  were  de- 
veleped  for  producing  capacitors 
with  unusually  attractive  physical 
and  electrical  characteristics. 

The  extremely  low  loss  and  high 
stability  of  these  units  permit  their 
use  in  many  cases  where  silvered 
mica  capacitors  are  normally  used. 
Their  vitrified  ceramic  composition 
results  in  mechanically  strong  units 
with  high  insulation  resistance  and 
high  permissible  operating  temper¬ 
atures. 


The  process  is  based  on  the  lay¬ 
ing  down  by  spraying,  of  layers  of 
vitreous  enamel  alternating  with 
layers  of  conductive  silver  paste  de¬ 
posited  by  silk  screen  or  squeegee 
printing.  The  silver  paste  consists 
of  about  60  percent  conventional 
Du  Pont  V-9  silver  flake  in  an  or¬ 
ganic  vehicle.  The  dielectric  enamel 
is  of  suitable  consistency  for  spray¬ 
ing  and  in  general  consists  of  15  to 
25  mole  percent  of  silica,  3  to  11 
mole  percent  of  alkali  oxides,  5  to 
11  mole  percent  of  alkali  fluorides, 
15  to  25  mole  percent  of  lead  oxide, 
and  11  to  30  mole  percent  of  other 
bivalent  metal  oxides. 

The  basic  unit  of  the  process  is 
the  build-up  machine  in  which  the 


desired  structure  is  built  up  on  9- 
inch  by  12-inch  steel  conveyor 
plates  that  have  been  precoated  by 
dipping  in  a  dilute  .solution  of  ethyl 
cellulose  in  methanol.  The  coated 
steel  plates  are  loaded  onto  a  con¬ 
veyor  which  travels  a  rectangular 
path.  The  conveyor  carries  the 
plates  into  a  paint-spray  booth 
where  the  enamel  is  applied  from 
a  spray  gun  directed  downward  to 
the  horizontal  surface  of  the  plate.s. 
The  thickness  of  the  layer  of 
enamel  sprayed  on  the  plate  is  regu¬ 
lated  by  controlling  the  rate  at 
which  enamel  is  fed  to  the  spray 
gun.  Periodically,  sprayed  plates 
are  removed  and  enamel  layer  thick¬ 
ness  is  checked. 
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FIG.  1 — Theae  Toriationa  with  irequency  oi  capacitance  change  and  diaaipation 
factor  are  typical  for  yitreoua  enamel  capacitora.  The  unita  compare  favorably  with 
ailvered  mica  capacitora 


Components 
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After  receiving  the  sprayed 
enamel,  the  plates  are  carried  by 
the  conveyor  through  an  infrared 
drying  tunnel  in  which  the  enamel 
dries  to  a  consistency  best  des¬ 
cribed  as  “cheesy”.  After  drying, 
the  plates  are  momentarily  halted 
at  a  station  where  the  desired  pat¬ 
tern  is  squeegeed  on  them.  This 
pattern  may  contain  as  many  units 
as  can  be  drawn  within  the  area  of 
the  steel  plate  depending  upon  the 
size  of  the  particular  capacitors 
that  are  to  be  produced.  After  re¬ 
ceiving  the  silver  pattern,  the  plates 
continue  along  the  fourth  side  of 
the  conveyor  which  returns  them  to 
the  spray  booth. 

This  spray-dry-silver  cycle  is  re¬ 


peated  until  the  desired  number  of 
laminations  have  been  formed.  On 
leaving  the  machine,  the  plates  pass 
through  a  mechanism  which  cuts 
the  built  up  structure  into  units  of 
appropriate  size  and  shape.  Next, 
the  plates  are  baked  to  remove  some 
of  the  organic  matter,  to  free  the 
enamel-silver  structure  from  the 
steel  plate  and  to  impart  to  each  cut 
unit  sufficient  rigidity  to  allow  the 
unit  to  be  handled. 

Depending  upon  the  relation  be¬ 
tween  the  silver  patterns  and  the 
size  of  each  cut  unit,  silver  will  be 
exposed  at  specified  points  on  the 
edges  of  the  unit.  Any  desired  con¬ 
nections  between  different  layers  of 
exposed  silver  may  be  made  by 


applying  silver  paste  to  the  edges  of 
the  unit.  The  unit  is  then  fired  for 
about  12  hours  to  produce  a  mono¬ 
lithic  structure  typical  of  vitrified 
ceramic  articles.  The  fired  unit  at 
this  stage  of  the  process  is  already 
a  u.sable  capacitor,  but  in  general, 
leads  are  attached  and  a  finish  is 
applied  to  form  a  completed  capaci¬ 
tor. 


Mechanical  Characteristics 

This  process  can  be  used  to  pro¬ 
duce  a  wide  variety  of  capacitors 
with  dimensions  limited  only  by 
economic  considerations.  The  pre¬ 
sent  equipment  is  capable  of  mak¬ 
ing  pieces  with  maximum  dimen¬ 
sions  of  6  inches  by  8  inches.  It  is 
possible  to  cut  the  single  units  as 
small  as  0.3  inch;  the  most  eco¬ 
nomical  thickness  is  of  the  order  of 
J  inch.  Samples  of  these  units  can 
be  supplied  in  capacitances  from  15 
to  5,'000  p-ni.  However,  the  relative 
economics  favors  units  having 
capacitances  of  less  than  1,000  ^/if. 
The  simplest  form  which  these 
units  can  take  incorporates  a  single 
capacitor.  The  particular  capaci¬ 
tances  and  dimensions  are  governed 
by  product  design  considerations. 

The  integral  construction  of 
silver  and  ceramic  results  in  high 
mechanical  strength  approximately 
equal  to  that  of  steatite.  Although 
the  material  is  brittle,  it  is  ade¬ 
quately  shock  resistant  to  with¬ 
stand  normal  handling. 

Since  the  most  economical  capac¬ 
itor  designs  require  a  minimum  of 
unused  ceramic,  silver  is  distributed 
throughout  the  entire  volume  and 
the  resulting  thermal  conductivity 
is  excellent.  This  feature  makes 
the  unit  relatively  immune  to  heat 
shock  so  that  leads  can  be  .soldered 
directly  to  the  end  silver  without 
cracking  the  unit.  These  leads  can 
meet  .standard  pull  and  bend  tests. 

Electrical  Characteristics 

The  ceramic  dielectric  has  a  loss 
factor  of  the  same  order  as  mica 
and  the  properties  of  the  silver 
are  such  that  high  electrical  con¬ 
ductivity  is  obtained.  Incorpora¬ 
tion  of  this  silver  and  the  ceramic 
into  a  monolithic  block  adds  the 


—  ELECTRONICS 


ELECTRONICS  —  Decemher,  1947 


107 


further  characteristic  of  high 
stability. 

Capacitors  produced  thus  far  are 
rated  at  500  volts  and  have  capaci¬ 
tance  of  approximately  0.01  /if  per 
cu.  in.  Typical  sizes  are  0.3  inch  by 
0.3  inch  by  0.06  inch  for  50  /i/if  and 
0.6  inch  by  0.6  inch  by  0.1  inch  for 
360  /i/if.  The  smallest  sizes  are  re¬ 
stricted  only  by  lead  capacitance 
and  handling  limitations. 

Since  it  is  possible  to  adjust  both 
electrode  areas  and  dielectric  thick¬ 
ness  during  production,  capacitance 
of  the  units  in  every  yield  can  be 
closely  controlled.  With  appropri¬ 
ate  sorting,  it  is  economically  fea¬ 
sible  to  produce  capacitors  to  toler¬ 
ances  as  close  as  2  or  3  percent. 

Figure  1  shows  data  obtained  by 
the  General  Radio  Company  on  the 
variation  of  capacitance  with  fre¬ 
quency.  There  is  relatively  little 
change  at  frequencies  up  through 
20  me.  Figure  1  also  shows  the  va¬ 
riation  of  dissipation  factor  with 
frequency.  The  fact  that  the  dissi¬ 
pation  factor  is  of  the  order  of 
2  X  10  *  at  frequencies  as  high  as 
100  me  is  of  particular  interest  in 
the  fields  of  f-m  and  television. 

The  capacitance  drift  as  defined 
in  specification  JAN-C-5  is  0.02  per¬ 
cent.  The  drift  of  the  vitreous 
enamel  capacitors  is  within  this 
limitation  and  therefore  meets  the 
rigorous  requirements  of  the  F 
characteristic,  thus  demonstrating 
the  high  stability  of  these  units. 

The  temperature  coefficient  of 
these  capacitors  has  a  uniform  posi¬ 
tive  value  of  about  105  parts  per 
million  per  degree  C.  The  capaci¬ 
tors  are  usable  at  temperatures  up 
to  125  C  with  no  change  in  temper¬ 
ature  coefficient.  Figure  2  shows 
the  approximate  usable  temperature 
range  of  these  capacitors. 

These  units  have  leakage  resist¬ 


ance  of  the  order  of  10*  to  10*  meg¬ 
ohms  for  capacitances  up  to  a  few 
thousand  /u./tf.  Proper  finishing  in¬ 
sures  that  this  high  resistance  is 
maintained  even  in  the  presence  of 
high  humidity. 


Printed  Circuits 

The  production  technique  can  be 
easily  extended  to  include  a  num¬ 
ber  of  capacitors  or  a  combination 
of  capacitors,  resistors  and  induc¬ 
tors  incorporated  in  one  unit.  Typ¬ 
ical  examples  are  shown  in  Fig.  3. 
Sample  A  contains  two  capacitors 
which  have  a  common  terminal  at 
one  edge  and  separate  terminals  at 
the  other.  This  particular  arrange¬ 
ment  contains  an  electrostatic 
shield  between  the  separate  plates 


FIG.  4 — Silver-patte  laminations  are  ar¬ 
ranged  in  this  pattern  to  form  four- 
capacitor  unit  with  internal  circuit  ai 
shown 


Samples  E  and  F  are,  respect¬ 
ively,  a  cable  connector  unit,  con¬ 
taining  four  capacitors — one  from 
each  of  the  outer  four  terminals  to 
the  common  center  terminal — and  a 
high-voltage  unit,  about  1/10  inch 
thick  containing  floating  electrodes 
spaced  1/100  inch  apart,  capable 
of  operation  at  20  kilovolts. 

Although  there  is  no  limit  to  the 
number  of  capacitors  which  can  be 
built  into  a  single  unit,  practical 
considerations  usually  make  it  un¬ 
desirable  to  incorporate  more  than 
four  capacitors.  The  construction 
of  such  a  unit  is  shown  in  Fig.  4. 
Capacitors  between  electrodes  5  and 
6,  2  and  6,  1  and  2,  and  3  and  4  are 
formed  with  multiple  dielectric 
thicknesses  although  only  single 
layers  are  illustrated  here.  Con¬ 
nections  to  these  units  are  made 
with  the  tabs  shown.  Proper  design 
reduces  unwanted  capacitances  be¬ 
low  the  limits  allowed  from  circuit 
considerations. 
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tories  is  also  acknowledged. 


FIG.  3 — Multiple  capacitor  units  and  printed 
R-C  circuits 


which  is  connected  to  the  common 
terminal.  Sample  B  shows  a  similar 
application  of  two  capacitors  in  one 
unit  to  be  used  as  the  tuning  ca¬ 
pacitors  for  i-f  transformers.  In 
this  Case  a  hole  through  the  chip  is 
provided  to  mount  the  i-f  coils  or  to 
make  the  core  accessible  for  tuning. 

Since  conductors  may  be  printed 
either  internally  or  externally,  the 
arrangement  of  elements  need  not 
be  limited  to  one  plane.  The  as¬ 
sembly  shown  at  C  illustrates  an 
application  of  this  principle.  This 
block  contains  all  circuit  elements 
and  interconnections  for  a  two- 
stage  amplifier. 

Two  capacitors  and  four  resistors 
are  incorporated  in  the  diode  filter 
unit  at  D.  This  experimental  as¬ 
sembly  is  being  used  to  investigate 
the  practicability  of  supplying  eye¬ 
let  terminals  in  the  ceramic. 


20X10 


0  SO  100 

TEMPCTATURt  IN  DEGREES  C 


FIG.  2 — Capacitance  change  and  diui- 
potion  factor  as  functions  of  frequency 
for  a  SOO-MAii  Titreous  enamel  capacitor 
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PHASE  MONITOR 
for  Broadcast  Arrays 


r  The  phage  angle  between  any  two  directional  antenna  towers  can  be  checked  in 
I  thirty  seconds  to  within  a  degree  of  the  design  value  for  the  array,  by  a  device 
I  that  is  mechanically  simple  to  construct,  easy  to  check  or  use.  It  requires  no  power 
^  supply  and  contains  no  components  whose  drift  or  age  affects  the  calibration 

[  By  BERNARD  C.  O’BRIEN  and  FRANCIS  L.  SHERWOOD 
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Directional  broadcast  antennas 
are  becoming  more  and  more 
complicated  and  require  an  accurate 
means  of  measuring  the  phase  and 
magnitude  of  the  individual  tower 
currents,  if  the  radiated  pattern  is 
to  be  maintained.  The  phase  moni¬ 
tor  described  here  is  fundamentally 
simple  and  stable  and  will  indicate 
phase  relations  between  r-f  cur- 
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rents  in  any  desired  number  of 
towers,  within  one  half  of  one  de¬ 
gree.  Readings  may  be  made  of 
either  the  large  or  small  angle  be¬ 
tween  two  currents,  and  no  ambigu¬ 
ity  can  exist  as  to  the  quadrant  in¬ 
volved. 

The  phase  monitor  is  the  result 
of  a  few  experiments  with  an  r-f 
bridge  and  some  flexible  plastic  di¬ 


electric  coaxial  line.  At  approxi¬ 
mately  90  degrees  from  the  top  of 
each  of  our  towers,  we  had  installed 
a  large  rectangular  one-tum 
shielded  loop.  Energy  picked  up  by 
the  loop  was  fed  to  the  transmitter 
house  by  three  i-inch  coaxial  lines. 
Considerable  care  was  taken  to 
make  these  lines  of  equal  length,  in 
order  that  each  sample  of  current 


curacy  is  obtained  when  one  or  the 
other  of  potentiometers  are  ad¬ 
vanced  to  the  maximum  position.  In 
this  manner  readings  may  be  dupli¬ 
cated  to  within  0.5  degree  or  better. 


Complementary  Readings 

Sufficient  delay  line  is  available  to 
carry  a  current  through  a  complete 
360-degree  circle.  Thus,  each  phase 
measurement  can  be  checked  by 
first  measuring  the  smaller  angle 
between  two  currents  by  delaying 
the  leading  current  and  next  by  de¬ 
laying  the  lagging  current  to  de¬ 
termine  the  larger  angle  which 
should  complete  the  360  degrees. 
As  shown  in  Fig.  2,  it  is  possible  to 
delay  the  No.  1  current  120  degrees 
to  meet  the  No.  2  current,  or  to  de¬ 
lay  the  No.  2  current  by  240  degrees 
to  coincide  with  the  No.  1  current. 
Each  pair  of  measurements  made  in 
this  way  adds  to  360  degrees  to 
make  the  procedure  self-checking. 
Three  or  more  currents  can  also  be 
checked  to  total  to  360  degrees,  a 
procedure  that  inspires  a  good  deal 
of  confidence  in  the  readings  taken, 
provided  the  total  comes  out  right. 


Original  model  of  the  phase  monitor.  Lorge  meter  is  the  null  indicator;  line  selector 
switches  and  potentiometers  are  just  below.  Eleren  switches  at  the  top  introduce  a 
totol  delay  of  360.5  degrees 


should  experience  the  same  delay  in  S«  are  set  to  th( 
traveling  from  the  towers  to  the  and  potentiomete 
phase  monitor.  ’  simultaneously,  i 

The  principle  of  operation  of  the  a  substantial  in( 
monitor  is  illustrated  in  Fig.  1.  then  added  to 
Two  tower  sampling  currents,  be¬ 
tween  which  the  phase  angle  is  to  be 
determined,  are  selected  by  switches 
S4  and  Sb.  a  phase  delay  is  intro¬ 
duced  in  the  current  chosen  by 
switch  Sb,  by  cutting  in  and  out 
predetermined  lengths  of  coaxial 
line,  using  switches  Si  through  S,,. 

Thus,  the  current  from  Sb  is  delayed 
sufficiently  to  bring  it  into  phase 
with  that  from  S^.  The  currents 
leaving  the  phase  delay  lines  flow 
through  r-f  milliammeters  and  ter¬ 
minating  resistors  Ra  and  Rb,  to 
ground.  A  portion  of  the  voltage 
drops  across  Ra  and  Rb  is  fed 
through  potentiometers  R^  and  ca¬ 
pacitors  Cl  to  a  germanium  recti¬ 
fier,  X. 

When  the  two  r-f  voltages  leaving 
potentiometers  R2  are  equal  in  mag¬ 
nitude  and  exactly  in  phase,  no  volt¬ 
age  appears  across  X,  and  no  cur¬ 
rent  flows  through  it.  When  these 
conditions  do  not  exist,  the  recti¬ 
fier  current  is  indicated  by  the  d-c 
flowing  through  the  two  r-f  chokes 
and  the  galvanometer  G,  a  0-1  d-c 
milliammeter.  The  two  r-f  milliam¬ 
meters  are  in  the  circuit  simply  to 
indicate  relative  tower  currents  and 
have  no  function  in  measuring 
phase  relations. 

In  operation,  the  switches  Sa  and 


Cheching  Monitor  Calibration 

It  is  possible  to  check  the  phase 
delay  network  itself  for  any  slight 
variations,  simply  by  putting  both 
switches  Sa  and  on  the  same 
source  and  obtaining  a  balance  with 


SAMPLING  LINES 
PROM  TOWERS 


Cg 


FIG.  1 — Schematic  diagram  of  the  phase  monitor  with  cooxial-cable  phasing  sections 
and  switching  arrangement  at  right 
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zero  degrees  and  360  degrees  of  de¬ 
lay  line-  This  method  has  been  used 
repeatedly  in  an  effort  to  detect  any 
tendency  of  the  coaxial  s^tions  to 
change  characteristics.  So  far,  no 
drifting  has  been  observed,  within 
the  0.5-degree  accuracy  of  the  moni¬ 
tor. 

With  a  little  practice  a  single 
phase  reading  may  be  made  in  about 
thirty,  seconds.  The  instrument  is 
always. ready  for  use,  as  it  requires 
no  warming  up  period  or  calibrat¬ 
ing  adjustments.  Modulation  does 
not  affect  the  measurements,  since 
the  signal  is  completely  canceled  for 
exact  balance. 

The  indicating  meter  used  is  a 
large  scale  0-1  milliammeter.  A  0.5- 
degree  error  at  balance  is  indicated 
by  a  needle  deflecticm  of  about  A 
inch  on  the  large  .scale.  More  sen¬ 
sitivity  can  be  obtained  by  substi¬ 
tuting  a  microammeter,  or  by  using 
an  audio  amplifier  and  speaker  in 
place  of  the  meter.  A  0.25-degree 
coaxial  section  and  switch  may  also 
be  added,  for  finer  readings. 


The  phase  moRitor  Hsed  at  WHEC  has  the  followiRg  characteristics 
ADVANTAGES 

1.  Monifor  mainteins  calibration  without  repeated  adjustments 

2.  There  is  no  warming-up  period  or  drifting 

3.  Readings  do  not  depend  upon  accuracy  of  a  meter  scale  or  calibrated 
dial 

4.  No  resonant  circuits  that  might  change  characteristics  with  time 

5.  Requires  no  power  supply,  with  resultant  voltage  variations 
•  6.  Phase  readings  can  be  duplicated  within  0.5  degree 

7.  Absolute  accuracy  is  of  the  order  of  one  degree;  relative  phase  changes 
of  0.5  degree  can  be  detected 

8.  Any  angle  can  be  rnnesured  in  both  directions  around  the  circle;  three 
or  more  angles  can  be  checked  in  every  possible  combination 

9.  Accuracy  of  reading  is  constant  regardless  of  magnitude  of  angles 
measured 

10.  No  confusion  exists  as  to  correct  quadrant 

11.  Construction  is  simple  and  inexpensive 

DISADVANTAGES 

1.  Phase  delay  network  must  be  built  for  a  single  frequency 

2.  R-f  bridge  must  be  available  during  construction 

3.  No  direct  reading  dial 

4.  Minimum  input  (terminated)  of  2  volts  for  accurate  results 

5.  Space  must  be  provided  for  several  hundred  feet  of  coaxial  line 


Building  a  Delay  Line 

For  the  coaxial  delay  line  a  flex¬ 
ible  low-lo.ss  plastic  dielectric  line 
was  used,  of  about  1  inch  outside 
diameter  having  an  outer  coating  of 
rubber.  A  175-foot  unterminated 
piece  was  connected  to  an  r-f  bridge 
and  was  trimmed  to  exactly  90  de¬ 
grees  by  observing  when  the  bridge 
indicated  a  short  circuit  on  our  fre¬ 
quency  of  1460  kc.  The  90-degree 
section  was  found  to  be  exactly  106 
feet  indicating  a  velocity  of  63  per¬ 
cent  of  that  in  free  space.  The  char¬ 
acteristic  impedance  of  the  line  was 
next  determined  by  Iwating  a  non¬ 
reactive  resistor  that  gave  the  same 
bridge  indication  when  measured 
either  alone  or  through  the  90-de- 


gree  section  of  line.  The  value  of 
this  resistor  turned  out  to  be  62.5 
ohms. 

The  input  impedance  at  the  moni¬ 
tor  terminals  was  next  measured 
and  adjusted.  It  is  important  that 
each  termination  be  equal  and  non¬ 
reactive,  and  constant  for  all  delay 
combinations ;  otherwise  slight 
phase  shifts  will  be  introduced  at 
this  point,  with  resulting  error  in 
measurements.  With  the  bridge  con¬ 
nected  directly  to  the  r-f  milliam¬ 
meter  input  post,  Ra  and  Rb  were 
adjusted  to  give  a  termination  of 
exactly  62.5  ohms.  The  remaining 
inductive  reactance  due  to  wiring 
was  cancelled  by  adju.sting  C„  75- 
micromicrofarad  variable  capaci¬ 
tors.  The  wiring  from  input  ter- 


PIG.  2 — Vector  diagram  showing  how  FIG  3 — Vector  diagram  showing  actual 

to  measure  angle  from  either  tower  phase  relations  of  WHEC  three-tower  array 


minals  to  Sa  and  Sa  was  made  as 
short  and  symmetrical  as  possible, 
in  order  to  minimize  reactances  at 
the  line  terminations. 

Inductive  reactances  due  to  wir¬ 
ing  between  switches  Si  to  S„  were 
canceled  by  adding  shunt  capaci¬ 
tances  at  various  points  along 
the  switch  row.  After  some  trial 
and  error,  the  combination  of  ca¬ 
pacitors  shown  held  the  input  im¬ 
pedance  to  channel  B  at  62.5  +  j  0 
ohms  for  all  settings  of  the  phase 
delay  network. 

Adjusting  for  Zero 

The  length  of  the  coaxial  line  be¬ 
tween  Sa  and  its  associated  r-f  mil¬ 
liammeter  was  adjusted  to  give  a 
delay  exactly  equal  to  that  between 
Sh  and  its  r-f  meter,  when  all  phase 
delay  switches  Si  through  S„  were 
turned  off.  This  was  done  by  feed¬ 
ing  both  Sa  and  Sa  from  the  same 
source  and  trimming  the  channel  A 
coaxial  line  to  obtain  a  zero  gal¬ 
vanometer  indication,  with  no  delay 
introduced  in  channel  B. 

A  specimen  pha.se  reading  on 
WHEC’s  tower  currents  gives  the 
data  presented  in  Fig.  3  and  cor¬ 
responds  exactly  to  values  assigned 
in  the  original  design  for  the  re 
quired  directional  characteristics 
of  the  array. 
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Experimental  carrier  eyitem  undergoing  laboratory  tests 


F-M  Shoit  Range 


A  simple  communication  system  for  open-wire  lines  twenty  to  thirty  miles  in  lengtli 
operates  in  the  100  to  400-kilocycle  range.  W ide-hand  frequency  modulation  and  limiting 
are  used  to  minimize  audio  gain  variations  due  to  climatic  changes 


The  use  of  carrier  systems  has 
become  widespread  in  the  tele¬ 
phone  industry  in  the  last  few  dec¬ 
ades,  and  a  number  of  systems  are 
available  on  the  market.  In  general, 
these  systems  are  designed  to  per¬ 
mit  the  bridging  of  long  distances. 

In  view  of  the  cost  of  long-dis¬ 
tance  lines,  it  has  been  desirable  to 
accommodate  the  largest  practi¬ 
cable  number  of  speech  channels, 
which  results  in  a  close  spacing  of 
the  frequency  bands  used  for  the 
different  carrier  channels.  This 
puts  very  stringent  requirements  on 
the  design  and  manufacture  of  the 
filters  employed  to  separate  the 
different  speech  channels.  In  addi¬ 
tion,  it  is  generally  required  that 
a  number  of  such  carrier  sections 
can  be  used  in  tandem  to  form  parts 
of  transcontinental  and  other  long¬ 
distance  telephone  channels.  This 
requires  extremely  low  distortion. 


There  are  many  cases  where  ad¬ 
ditional  circuits  are  needed  for 
relatively  short  toll  lines  of  25  or 
30  miles;  where  only  two  or  three 
additional  circuits  are  required, 
and  where  the  need  for  using  many 
such  systems  in  tandem  does  not 
exist.  Such  problems  are  encoun¬ 
tered  in  large  numbers  by  the  inde¬ 
pendent  telephone  industry,  the 
telephone  companies  not  forming 
part  of  the  Bell  System.  These  com¬ 
panies  operate  an  appreciable  num¬ 
ber  of  toll  lines,  most  of  which  are 
restricted  to  the  ranges  mentioned. 

For  use  in  such  applications,  the 
carrier  equipment  developed  for 
long-haul  applications  is  prohibi¬ 
tive  in  cost  in  the  majority  of 
cases.  It  seemed  that  a  much  sim¬ 
pler  carrier  system  could  be  devel¬ 
oped  if  short-range  requirements 
were  given  full  consideration  from 
the  start  and  that  the  cost  of  such  a 


system  might  be  low  enough  to 
make  carrier  systems  attractive  for 
short-haul  applications. 

The  system  to  be  described  will 
operate  over  20  to  30  miles  of 
open-wire  line.  It  permits  applica¬ 
tion  of  three  carrier  channels,  and 
the  channels  are  selfcontained  so 
that  they  can  be  added  or  removed 
without  affecting  the  remaining 
channels. 

laste  OparatloH 

One  of  the  major  items  in  the 
cost  of  conventional  carrier  systems 
is  represented  by  the  filters  neces¬ 
sary  to  separate  the  different  speech 
channels.  As  the  needs  for  short- 
haul  carrier  systems  are  as  a  rule 
restricted  to  only  a  few  circuits,  it 
was  decided  to  use  large  frequency 
separation  (50  kc)  between  chan¬ 
nels;  this  greatly  simplifies  the 
filter  design  and  manufacture.  This 
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FIG.  1 — SystBin  frequency  chang* 
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tolerances.  In  this  system,  a  brute- 
force  method  was  used.  Relatively 
high  resistances  were  inserted  be¬ 
tween  some  of  the  filters  and  the 
line.  Thus  the  bridging  impedances 
of  these  filter  branches  have  been 
made  sufficiently  high  so  that  inter¬ 
action  of  different  carrier  channels 
may  be  neglected.  This  involves 
some  transmission  loss  in  the  sys¬ 
tem,  but  power  on  the  transmitting 
end  and  gain  on  the  receiving  end 
can  be  obtained  easily  and  at  low 
cost.  In  addition,  it  is  possible  to 
put  in  additional  carrier  channels 
without  having  to  modify  any  other 
channels. 

Another  problem  in  the  design  of 
carrier  systems  is  that  of  keeping 
the  transmission  in  the  circuit 
reasonably  constant,  independent  of 
any  climatic  and  other  changes  to 
which  the  line  might  be  subjected 
by  conditions. 


This  problem  is  solved  by  the  use 
of  wide-band  frequency  modulation 
which,  with  proper  limiting,  will 
provide  an  audio-output  signal 
which  is  independent  of  the  incom¬ 
ing  r-f  voltages  within  wide  limits. 
Frequency  modulation  also  helps 
suppress  crosstalk  from  undersired 
signals,  whether  it  originates  in  a 
neighboring  carrier  system  operat¬ 
ing  on  the  same  channels  or  from 
adjacent  carrier  channels. 

Wide-band  frequency  modulation 
is  obtained  by  the  use  of  a  positive- 
bias  multivibrator.  Such  a  device 
was  described  in  an  earlier  paper,* 
and  it  was  shown  that  the  relation 
between  frequency  and  positive- 
bias  voltage  is  a  linear  one  in  first 
approximation.  As  was  described 
in  patent  literature,*  it  is  possible 
to  apply  a  modulation  voltage  in 
series  with  the  positive-bias  sup¬ 
ply  of  such  a  multivibrator,  and 


process  is  further  helped  by  putting 
all  carrier  channels  in  the  100  to 
400-kc  range  where  the  required 
pass  bands  have  been  reduced  to 
I  easonable  fractions  of  the  carrier. 
As  a  result,  the  filters  closely  re¬ 
semble  standard  double-tuned  i-f 
transformers  used  in  broadcast  re¬ 
ceivers.  In  addition,  the  use  of 
these  higher  frequencies  reduces 
the  equipment  for  separating  the 
normal  (300-3,000  cps)  speech 
channel  from  the  carrier  to  the 
most  elementary  and  uncritical  com¬ 
ponents. 

Another  problem  encountered  is 
that  of  paralleling  the  filter  output 
circuits  for  the  different  channels 
at  the  transmitting  end  and  the 
filter  inputs  at  the  receiving  end. 
In  conventional  carriers,  it  is  neces¬ 
sary  to  design  the  filter  systems  so 
that  the  overall  impedances  of  these 
liaralleled  structures  will  meet  close 


cribed  will 
I  miles  of 
its  applica- 
mnels,  and 
ntained  so 
3r  removed 
remaining 


jms  in  the 
ier  systems 
Iters  neces- 
rent  speech 
for  short- 
e  as  a  rule 
circuits,  it 
‘  frequency 
ween  chan- 
iplifies  the 
icture.  This 


iLECTRONICS 


ELECTRONICS  — Dtcemfier,  1947 


_ 

— 

— ^ — 

u 

_ 

1 . 

] 

_ 

l_ 

L_ 

' 

! 

1 

“] 

1 - 

i - 

1  1 

1 

1 

1 

1: 

1 

/ 

I 

»  f  1 

''i 

L_  -4_  - 

/I 

i 

i 

i 

Vi 

i 

-2.M4'-* 

0 104  COPrt  R  lO’'<MCMG 

• - ie.4  miles  -  - 

•22  CAM 

aiOACOPPEll  lO'SPAdw 

• - 18.4  MILES---* 

1*2394- 

I 


35  db  below  the  desired  signal  at 
this  extreme  condition  has  been  ua- 
aumed  to  be  aatLifactury  for  service 
and  the  filter  systems  have  been 
designed  towai'ds  this  value. 

A  high  transmission  level  will 
simplify  the  receiver  sensitivity 
problem  and  reduce  the  influence  of 
outside  interference.  Excessive 
levels  may  give  rise  to  interference 
in  neighboring  radio  circuits.  On 
this  basis,  a  maximum  transmission 
level  of  50  milliwatts  in  600  ohms 
w’as  assumed.  To  develop  the  same 
output  voltage  in  entrance  cable 
which  may  have  an  impedance  as 
low  as  100  ohms  at  these  frequen¬ 
cies  up  to  six  times  the  power  or 
300  milliwatts  may  be  required. 
This  level  can  be  obtained  for  nor¬ 
mal  circuits  without  undue  require¬ 
ments  on  the  power  output  stage. 

Bandwidth  and  Selectivity 

The  frequency  excursion  chosen 
for  this  system  is  approximately  6 
kc  each  side  of  center.  As  the 
speech  band  normally  transmitted 
is  300  to  3,000  cycles,  this  gives  a 
frequency  modulation  index  of  2.0 
on  the  highest  frequencies.  On  this 
•basis,  an  interference  suppression 
of  approximately  10  db  can  be 
expected. 

To  have  a  safety  factor  in  the 
crosstalk,  the  interference  suppres¬ 
sion  obtainable  by  the  use  of 
frequency  modulation  has  been  com¬ 
pletely  discounted  in  the  determina¬ 
tion  of  the  selectivity  needed  in  the 
receiver.  The  adjacent  channel  at- 


Authon  Doikam  and  Bartelink  um  short  range  corriar  egiUpment 


such  an  arrangement  will  permit 
frequency  modulation  correspond¬ 
ing  to  a  large  fraction  of  the  car¬ 
rier  frequency. 

This  is  the  method  used  in  the 
new  carrier  system.  Its  usability 
for  practical  communications  pur¬ 
poses  depends  to  a  large  extent  on 
the  ability  of  obtaining  stable  aver¬ 
age  frequencies  in  the  multivi¬ 
brators  because  excessive  devia¬ 
tions  would  cause  them  to  drift 
beyond  the  filter  acceptance  bands. 
Refinements  in  technique  and 
proper  choice  of  components  have 
made  it  possible  to  obtain  a  high 
degree  of  frequency  stability  in 
multivibrators.  Figure  1  shows 
that  if  constructed  with  proper 
care,  such  a  circuit  can  be  stable 
enough  to  meet  the  requirements. 

AHaRaatioR 


existing  in  some  actual  operating 
circuits. 

Figure  2  gives  a  plot  of  attenua¬ 
tions  as  a  function  of  frequency 
for  three  circuits,  each  having  an 
appreciable  amount  of  entrance 
cable.  These  measurements  were 
made  in  mid-winter  when  a  consid¬ 
erable  amount  of  snow  and  ice  were 
deposited  on  both  insulators  and 
cross  arms  along  the  line  and  thus 
represent  rather  adverse  climatic 
conditions. 

Several  irregularities  occur  in 
these  curves,  corresponding  to  re¬ 
flections  and  standing  waves.  How¬ 
ever,  for  all  frequencies  under  300 
kc,  the  attenuations  do  not  exceed 
20  db,  and  do  not  exceed  30  db  for 
any  frequencies  up  to  350  kc.  It  is 
possible  to  eliminate  the  irregular¬ 
ities  and  reduce  the  losses  by  proper 
modification  of  the  line,  but  the  car- 
The  attenuations  which  occur  in  rier  system  as  a  whole  is  most  val- 
a  uniform  open-wire  line  can  be  uable  if  it  does  not  require  any 
calculated  with  reasonable  accuracy,  changes  in  existing  lines. 

However,  in  most  cases  the  actual 
lines  will  have  entrance  cables  at 
both  ends  and  sometimes  at  inter-  In  most  cases  2-wire  operation, 
mediate  points.  If  these  are  of  any  using  adjacent  channels  for  the 
appreciable  length,  mismatch  and  east-west  and  west-east  transmis- 
reflection  losses  can  occur.  In  the  sion,  is  desirable.  The  interfering 
process  of  determining  the  attenu-  signals  will  then  reach  the  receiver 
ations  for  which  the  system  should  without  any  attenuation,  while  the 
be  designed,  consideration  has  been  desired  signal  may  be  down  by  a 
given  not  only  to  the  losses  of  uni-  maximum  of  30  db  with  respect  to 
form  lines,  but  also  to  attenuations  it.  An  interference  level  of  at  least 


FIRST 

stage 

ONLY 


Crosstalk  and  Noise 


BO  100  120  140  160  ISO  200  220 

'^REOUENCY  IN  kilocycles 


FIG.  3 — Selectivity  of  two  stages  in  the 
receiver  is  indicated  by  solid  curve.  Out¬ 
put  voltage  taken  from  a  500-ohm  resistor 
in  each  plate  circuit 
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tenuation  requirement  was  accord¬ 
ingly  set  at  65  db  at  frequencies 
40  kc  removed  from  the  center  of 
the  carrier  channel. 

A  selectivity  curve  for  the  first 
two  stages  of  the  receiver  is  given 
in  Fig.  3.  It  shows  that  a  rejection 
of  50  db  at  40  kc  off,  is  already  ob¬ 
tained  in  the  first  two  of  the  three 
filter  stages.  The  third  stage,  which 
is  connected  as  a  discriminator 
stage,  will  raise  this  selectivity  to 
the  desired  value,  as  can  be  seen  in 
Fig.  4.  Because  of  the  discriminator 
connection,  this  curve  does  not  have 
a  flat  top;  the  significant  item  is  the 
steepness  of  the  sides  of  the  curves, 
which  shows  an  attenuation  of  65  db 
at  frequencies  40  kc  from  the  center 
carrier  frequency. 

Parallel  Filters 

The  method  chosen  to  connect 
the  receiver  filters  in  parallel  is  a 
brute-force  one.  Between  the  line 
and  filter  systems,  some  fairly  high 
resistances  (2  x  3,300  ohms  or 
more)  have  been  connected.  As  a 
result,  the  bridging  impedance  of 
these  filters  is  high  enough  so  that 
they  can  be  connected  in  parallel 
without  causing  undue  interaction. 

Since  entrance  cable  as  well  as 
open-wire  line  must  be  fed  by  the 
transmitter,  it  must  be  capable  of 
developing  normal  output  voltage 
across  a  100-ohm  entrance  cable  as 
well  as  a  600-ohm  open-wire  line. 
This  means  more  than  50  milli¬ 
watts  will  be  put  into  an  entrance 
cable,  but  the  cable  will  attenuate  it 


1.000 

—j 

I 

\ 

/j 

t  ; 

1 1 

\ 

100 

=-  ;; 

1 

■1 

\ 

■ 

1 

\ 

-- 

1 

\ 

to 

- — 

1 

Yi 

_ _ 

A 

— 

f 

\ 

- 

I 

1.0 

h 

t' 

0.1 

L 

r 

: 

\ 

i 

=:r- 

— 

1 

0  01 

_ 

‘ 

L_ 

i  — 

_ 

CENTER  FREQJENCY - 

CONTROL _ _ 


it  i 

6SN7  1 


50  1-  50 


FREQUENCY 

OEViATION- 


j-4  L  IpuTPUTj'OOj  1 


FIG.  5 — A  irequency-modulated  multivibrator  is  used  as  the  transmitter  oscillator 
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receiver  plotted  for  values  of  A,  the  d-c 
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to  such  an  extent  that  by  the  time 
the  transmitter  output  reaches  the 
open-wire  line  no  trouble  from  ex¬ 
cess  radiation  is  expected.  To  de¬ 
velop  this  voltage  in  such  a  low 
impedance,  the  tuning  elements  in 
the  secondary  of  the  rrutput  trans¬ 
former  are  series  rather  than 
parallel  connected  to  the  line.  Since 
the  series  connection  is  used,  the 
off-resonance  impedance  is  higher 
than  at  resonance,  thereby  solving 
the  problem  of  paralleling  trans¬ 
mitters  50-kc  apart.  The  trans¬ 
mitter  output  is  adjusted  to  the 
desired  level  for  the  type  of  line 
encountered  by  a  screen  voltage 
control  on  the  power  output  stage. 

Transmitter  Circuit 

The  circuit  of  the  transmitter 
panel  is  shown  in  Fi^.  5.  The  audio 
signal  from  the  termination  panel 
is  fed  into  one  triode  section  of  a 
6SN7  connected  as  a  cathode  fol¬ 
lower.  This  tube  modulates  the 
carrier  oscillator  which  is  the  posi¬ 
tive-bias  multivibrator  comprised 
of  both  triode  sections  of  another 
6SN7. 

The  multivibrator  frequency, 
linear  with  the  positive-bias  voltage 
impressed  at  point  A.  can  be 
changed  over  wide  ranges  by  chang¬ 
ing  this  potential  from  zero  to  B-|-. 
Hence  wide-band  frequency  modu¬ 
lation  is  obtained  directly  from  the 
output  of  this  multivibrator.  The 
bias  potential  and  thus  the  center 
frequency  is  controlled  by  a  50,000- 
ohm  potentiometer  in  a  voltage-di¬ 
vider  circuit  between  the  plate-sup¬ 
ply  voltage  and  ground. 

The  output  from  one  of  the  cath- 
t)des  of  the  multivibrator  is  con¬ 
nected  to  the  cathode  of  the  other 
triode  section  of  the  first  6SN7  tube 
which  acts  as  a  cathode  fed, 
grounded-grid  buffer  stage  that 


feeds  the  6V6  output  tube.  This 
latter  tube  is  tuned  to  the  center 
frequency  of  the  carrier  channel  in 
its  plate  circuit.  The  pass  band  of 
the  tuned  circuit  is  wide  enough  to 
pass  the  -f  and  —  6-kc  carrier 
swing  without  too  much  discrimina¬ 
tion,  yet  is  selective  enough  .so  that 
it  reduces  the  harmonic  output  to  a 
low  level  and  hence  provides  a  fairly 
sinusoidal  output  waveform. 

If  it  is  desired  to  reduce  any  sin¬ 
gle  harmonic  in  order  to  suppress 
interference  in  other  channels,  this 
may  be  done  by  adjusting  the  pulse 
width  of  the  multivibrator,  so  that 
the  amplitude  of  that  particular 
harmonic  is  zero,  and  operating  the 
output  6V6  class  A.  The  selectivity 
of  this  circuit  also  aids  in  tuning 
the  multivibrator  approximately  to 
the  desired  channel.  This  tuning  is 
done  by  adjusting  the  multivibrator 
frequency  control  for  maximum  r-f 
output  voltage. 

A  tuned  secondary  on  the  trans¬ 
mitter-output  transformer  provides 
an  inductively  coupled  r-f  output. 
The  secondary  tuning  capacitors 
also  act  as  blocking  capacitors.  This 
type  of  connection  is  used  to  obtain 
sufficient  output  voltage  since  the 
line  presents  such  low’  impedance 
( 100-500  ohms)  to  the  tank  circuit. 
Two  100-ohm  resistors  are  also  con¬ 
nected  in  series  w’ith  this  circuit  to 
help  raise  the  off-resonance  imped¬ 
ance  for  paralleling  purposes. 

A  transmitter-control  relay 
grounds  the  grid  of  the  output 
tetrode  when  it  is  energized,  thus 
taking  the  transmitter  off  the  line. 
Since  this  relay  follows  dial  pulses 
and  ringing  frequencies,  it  is  fast 
acting. 

Raeciver  Circuit 

The  circuit  of  the  receiver  panel 
is  show’n  in  Fig,  6.  The  r-f  input  to 


500,000 


FIG.  I — la  th*  rec«iT«r  circuit,  output  of  tho  discriminator  feeds  both  an  audio  chan¬ 
nel  and  on  electronic  relay  circuit  for  supenrision 


branch  is  made  variable  in  order  to 
provide  a  symmetrical  control  of 
the  incoming  carrier  level.  In  all 
cases,  the  impedance  bridged  across 
the  line  will  exceed  6,600  ohms.  This 
method  of  coupling  and  attenuator 
construction  does  involve  appreci¬ 
able  minimum  losses  between  the 
line  and  the  first  receiver  filter  cir¬ 
cuit,  but  makes  it  possible  to  use 
extremely  simple  components.  At 
the  same  time,  it  provides  some  of 
the  necessary  damping  for  the  first 
filter  circuit. 


Audio-Frequency  Characteristics 


{ZERO  GAIN  ON  IDLE  CHANNEL 


normal  gain  on  idle 

— 1 - r  CHANNEL-: - 
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FIG.  7 — Audio  response  of  complete  channel  at  0.5-mw  output 
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turn  channel  when  a  600-ohm  re¬ 
sistive  line  termination  is  used. 

In  the  normal  transmission  band 
of  300  to  3,000  cps,  the  total  har¬ 
monic  distortion  for  the  receiver 
and  transmitted  alone  at  a  2-milli¬ 
watt  output  level  is  2  percent  or 
less.  This  is  about  as  high  a  level 
as  would  ever  be  normally  encoun¬ 
tered.  At  3,000  cps  and  higher,  the 
distortion  rises  above  this;  but 
since  any  harmonics  of  even  3,000 
cps  would  be  above  the  response 
range  of  normal  telephone  equip¬ 
ment,  this  additional  distortion  is 
of  little  importance. 

Slgsoliaq 

The  carrier  is  switched  on  and 
off  to  transmit  supervision  signals. 
Short  interruptions  in  the  carrier 
are  used  to  transmit  ringing  sig¬ 
nals  in  a  manual  system  and  dial 
pulses  if  it  is  desired  to  dial  through 
the  system. 

To  obtain  proper  hook-switch 
supervision,  a  high  voice-frequency 
tone  (3,500  cps  or  higher)  can  be 
superimposed  on  the  transmission 
channel  whenever  the  reverse  bat¬ 
tery  supervision  indicates  that  the 
distant  subscriber  has  not  yet  lifted 
his  receiver  or  terminated  the  call 
— his  tone  is  removed  as  soon  as 
the  distant  subscriber  lifts  his  re¬ 
ceiver.  Thus  this  supervision  does 
not  take  up  any  part  of  the  total 
available  modulation  percentage  of 
the  system  during  the  transmission 
of  speech. 

The  carrier-relay  is  adjusted  to 
•operate  approximately  at  the  car¬ 
rier  level  where  effective  limiter 
action  starts.  The  normal  adjust¬ 
ment  of  the  receiver  level  is  about 
3  or  4  db  above  this  point.  The 
limiter  action  occurs  at  approxi¬ 
mately  23  db  below  the  reference 
level  of  1  milliwatt  in  600  ohms 
(0.775  volt)  or  40  db  below  the 
maximum  transmitter  level  of  +  17 
db,  which  corresponds  to  50  milli¬ 
watts  in  600  ohms  (5.50  volts). 
These  data  refer  to  maximum  gain 
setting  of  the  receiver  r-f  control. 

This  method  of  using  the  carrier 
to  control  the  supervision  relay 
makes  it  possible  to  obtain  ex¬ 
tremely  fast  operation.  The  system 
in  its  present  version  permits  op¬ 
eration  of  the  supervision  relays  up 
to  speeds  of  over  100  cps. 

Apart  from  the  requirement  of 


proper  transmission  of  speech  in 
either  direction,  a  carrier  system 
must  provide  suitable  termination 
and  supervision  facilities.  The 
proper  termination  can  easily  be  ob¬ 
tained  by  means  of  a  differential 
transformer  or  hybrid  which,  by 
proper  balancing  between  the  line 
and  an  artificial  line,  prevents  the 
incoming  received  speech  signals 
from  energizing  the  outgoing  trans¬ 
mitter  and  thus  prevents  feedback 
and  oscillations. 

The  supervision  signals  permit 
the  operator  at  one  end  of  the  line 
to  signal  the  distant  operator  when 
she  wants  to  initiate  or  terminate 
a  call  or  wh^n  she  wants  her  to  come 
in  on  an  existing  connection  for  fur¬ 
ther  instruction  (so  called  “recall”). 
They  are  also  needed  if  1-way  or 
2-way  dial  operation  is  desired.  The 
problem  of  providing  proper  super¬ 
vision  is  sometimes  more  tricky 
than  that  of  obtaining  the  proper 
speech  transmission.  In  the  system 
described  here,  the  presence  or  ab¬ 
sence  of  the  carrier  and  its  inter¬ 
ruptions  are  used  for  this  super¬ 
vision. 

Ringdown  Tell  Supervision 

About  the  most  common  method 
of  supervision  on  the  toll  lines  op¬ 
erated  by  the  independent  telephone 
companies  is  the  ringdown  super¬ 
vision  in  which  an*a-c  ringing  cur¬ 
rent  (generally  20  cps)  is  used  for 
initiation  of  a  call,  for  termination, 
and  for  recall. 

The  exact  method  of  obtaining 
the  desired  performance  differs  but 
in  general  the  method  of  operation 
is  as  follows: 

A  line  relay  is  attached  to  both 
ends  of  the  line  when  it  is  idle. 
Reception  of  ringing  current  will 
energize  this  relay  and  light  a  line 
lamp  or  other  visual  signal.  A  lock¬ 
ing  arrangement  keeps  the  lamp  lit 
until  it  is  restored,  which  happens 
when  the  operator  plugs  a  cord  into 
the  corresponding  line  jack.  This 
extinguishes  the  lamp  or  releases 
the  visual  signal ;  it  also  disconnects 
the  line  relay  from  the  line  by 
means  of  additional  contacts  on  the 
line  jack. 

The  supervision  is  now  taken 
over  by  a  similar  relay  attached  to 
the  cord  circuit.  If  this  supervision 
relay  receives  ringing  current,  it 
will  light  a  cord  lamp  or  operate  a 


Rear  view  of  the  rack  mounted  panels  of 
the  short  range  carrier  equipment 


visual  signal;  another  locking  ar¬ 
rangement  keeps  the  lamp  lit  or  the 
signal  operated  until  the  operator 
has  connected  her  receiver  and  mi¬ 
crophone  to  this  cord  circuit  and 
thus  answered  the  call.  This  latter 
connection  is  made  when  the  opera¬ 
tor  throws  the  talking  key  associ¬ 
ated  with  each  cord  circuit ;  she  can 
then  receive  and  acknowledge  in¬ 
structions  to  terminate  the  call  or 
take  further  action.  Extra  contacts 
on  the  talking  key  release  the  lock¬ 
ing  arrangements  for  the  cord  lamp 
or  signal. 

By  changing  some  connections  on 
a  terminal  board  in  the  termination 
panel,  this  same  carrier  system  can 
also  be  used  to  give  service  to  indi¬ 
vidual  subscribers  from  either  a 
manual  or  a  dial  control  office. 
Another  arrangement  of  connec¬ 
tions  makes  it  possible  to  give  serv¬ 
ice  to  a  remote  community.  In  this 
case  the  remote  subscribers  are 
interconnected  by  means  of  a  wire 
line  and  the  carrier  system  is  used 
to  give  them  a  direct  connection  to 
the  nearest  control  office.  By  sub¬ 
stituting  a  different  termination 
panel — leaving  the  rest  of  the  car¬ 
rier  system  unchanged — it  is  possi¬ 
ble  to  give  full  2-way  dial  service 
between  dial  exchanges. 
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Audio  Noise 


Simple  circuit  employing  germanium  diodes  as  nonlinear  elements  reduces  phonograph 
record-noise  without  substantially  affecting  desired  signal.  Single-channel  unit  up  to  6,000 
cycles  and  a  three-channel  O-to-12  kilocycle  version  for  broadcast  stations  are  described 


Noise  is  one  of  the  most  dis¬ 
agreeable  forms  of  distortion- 
that  occurs  in  sound  reproducing 
systems.  Therefore,  any  means 
which  reduces  or  mitigates  noise  is 
extremely  useful  and  important. 

There  are  many  ways  of  increas¬ 
ing  the  signal-to-noise  ratio  there¬ 
by  reducing  the  deleterious  effects 
of  noise.  A  few  of  the  systems  that 
have  been  used  may  be  listed;  (1) 


FIG.  1 — Noise  reduction  system  elements 


FIG.  2 — ^Amplitude  characteristics  of  a 
simple  nonlinear  element 


a  system  in  which  the  high-fre¬ 
quency  response  is  attenuated;  (2) 
a  system  with  suitable  pre-compen¬ 
sation  and  post-compensation  so 
that  the  high-frequency  response  is 
accentuated  in  recording  or  trans¬ 
mitting  and  attenuated  in  repro¬ 
ducing  or  receiving;  (3)  a  system 
using  two  channels — one  channel 
is  used  to  carry  the  signal  and  the 
other  channel  to  control  the  ampli¬ 
tude  of  the  signal  in  reproduction; 
(4)  a  system  in  which  the  high- 
frequency  cutoff  of  the  reproducing 
system  is  automatically  made  a 
function  of  the  general  level  of  the 
signal. 

The  use  of  two  channels,  in  which 
one  is  used  as  a  volume  control,  has 
been  applied  in  some  special  cases 
but,  in  general,  is  impractical  be¬ 
cause  two  channels  are  not  available 
in  conventional  reproducing  sys¬ 
tems. 

Systems  in  which  the  high-fre¬ 
quency  response  is  accentuated  in 
recording  or  transmitting  and  at¬ 
tenuated  in  reproducing  or  receiv¬ 
ing  are  used  in  phonograph  and 
sound  motion-picture  reproduction 
as  well  as  frequency-modulation 
radio  broadcasting.  This  proce¬ 
dure  is  quite  effective,  but  in  some 
systems  it  is  also  necessary  to  re¬ 
duce  the  frequency  transmission 
band  in  order  to  obtain  a  substan¬ 
tial  reduction  in  noise. 

A  system  in  which  the  high-fre¬ 
quency  range  is  limited  introduces 
frequency  discrimination  against 
high-frequency  sounds,  regardless 
of  whether  the  high-frequency  cut¬ 
off  is  fixed  or  is  automatically  con¬ 
trolled  by  the  signal.  Of  course,  in 


the  case  of  the  automatic  system 
frequency  discrimination  occurs 
only  when  the  amplitude  of  the  sig¬ 
nal  is  small.  Nevertheless,  this  dis¬ 
crimination  may  be  serious  for  cer¬ 
tain  sounds. 


NOSE  INPUT 


NOISE  OUTPUT 

ww 

SINE  WAVE  INPUT 


COMPLEX  WAVL  output  FROM  NONLINEAR  ELEMENT 

SINE  WAVE  OUTPUT  FROM  THE  SYSTEM 


FIG.  3 — ^Response  of  noise  reduction  syi* 
tem  to  noise  and  sine  wore  input 


FIG.  4 — Amplitude  characteristics  of  a 
complex  nonlinear  element 
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The  noise  reduction  system  to  be 
discussed  here  employs  a  nonlinear 
element.  The  nonlinear  element  al¬ 
lows  the  useful  signal  to  pass  and 
discriminates  against  noise.  This 
system  lowers  the  ground  noi.se 
level  and  thereby  increases  the  sig- 
nal-to-noise  ratio  w’ithout  discrim¬ 
ination  against  the  useful  part  of 
the  signal. 
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Principle  of  Sysfem 

A  block  diagram  of  the  system 
is  shown  in  Fig.  1.  Band-pass  fil¬ 
ters  which  pass  frequencies  over  a 
range  of  an  octave  are  used  at  the 
input  and  output  of  the  nonlinear 
element.  The  amplitude  charac¬ 
teristic  of  the  nonlinear  element  is 
illustrated  in  Fig.  2.  As  will  be 
described  later,  this  amplitude 
characteristic  can  be  obtained  with 
a  properly  biased  diode  vacuum 
tube  or  crystal  rectifier.  By  using 
this  method  the  system  will  exhibit 
high  attenuation  to  signals  of  small 
amplitudes. 

The  response  of  the  noise  reduc¬ 
tion  system  to  noise  and  a  sine  wave 
is  depicted  in  Fig.  3.  If  the  ampli¬ 
tude  of  the  noise  is  kept  below  the 
response  range  of  the  noise  reduc¬ 
tion  system,  the  noise  will  not  be 
reproduced.  The  response  of  the 
noise  reducing  system  to  a  sine 
wave  signal  is  also  shown.  The  out¬ 
put  of  the  nonlinear  element  con¬ 
tains  the  fundamental,  harmonics, 
and  subharmonics  of  the  funda¬ 
mental.  However,  since  the  pass 
hand  of  the  input  and  output  band¬ 
pass  filters  is  an  octave,  the  har¬ 
monics  and  subharmonics  will  not 
be  transmitted  by  the  system.  The 


Panel  and  chassis  eiews  of  experimental  three-channel  noise  suppressor  in  use  by 
American  Broadcasting  Co.,  described  by  John  Colrin  at  NAB  conyention  in  Atlantic 

City,  September  1947 


OUTPUT 


INPUT 


Schematic  wiring  diagram  of  ABC  three-channel  noise  suppressor.  Any  of  the 
channels  can  be  switched  to  suppression  or  straight-through  operation  and  the  two 
top  bands  can  be  switched  off  entirely 
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(A) 


AMPLiTUOe 


tern  separates  the  signal  and  noise 
in  amplitude. 


Nenliaear 

One  way  of  obtaining  the  ampli- 
tude  characteristics  of  Figs.  2  and 
4  is  by  the  use  of  unilateral  con¬ 
ducting  devices.  These  may  be 
vacuum  tube,  crystal,  copper-oxide 
or  selenium  rectifiers.  Use  of  the 
vacuum  tube  diode  and  the  ger¬ 
manium  crystal  rectifier  as  the  non¬ 
linear  element  is  described  below. 

The  input  versus  output  voltage 
characteristics  of  two  opposed  ger¬ 
manium  crystal  rectifiers  with  a 
resistance  load  is  shown  in  Fig.  6. 
It  will  be  seen  that  the  ratio  of  the 
output  to  the  input  voltage  de¬ 
creases  rapidly  below  an  input  of 
0.1  volt.  This  is  due  to  the  contact 
potential  in  these  rectifiers.  Supply¬ 
ing  a  bias  voltage  of  about  0.1  volt. 

The  input-to-output  voltage  char¬ 
acteristic  of  two  opposed  biased 
vacuum-tube  diode  rectifiers  is 
shown  in  Fig.  7.  Below  the  bias 
voltage,  the  impedance  of  the  recti¬ 
fier  is  practically  infinite  because 
the  reverse  current  in  a  vacuum- 
tube  rectifier  at  audio  frequencies 
is  negligible. 

The  nonlinear  elements  of  Figs. 
6  and  7  approximate  the  amplitude 
characteristics  of  Fig.  3.  The  char¬ 
acteristics  of  Fig.  4  can  be  ap¬ 
proximated  using  two  sets  of 
opposed  biased  diodes,  one  in  series 
with  the  line  and  the  other  in  shunt 
with  the  line.  By  a  suitable  choice 
of  diodes,  resistances  and  bias 
voltages,  the  characteristics  shown 
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TOTAL  SIGNAL  RANGE 
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NO 
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FIG.  5 — (A)  Amplitude  ranges  of  total  signal,  noise,  and  useful  signal  in  a  conTen- 
tiontd  reproducing  system;  (B)  amplitude  ranges  in  a  system  with  noise  reduction 


is  depicted  in  Fig.  5.  The  ampli¬ 
tude  ranges  of  the  signal,  the  noise 
and  the  useful  part  of  the  signal 
are  shown  in  Fig.  5A.  The  portion 
of  the  signal  amplitude  which  is 
equal  or  less  than  the  amplitude  of 
the  noise  may  be  considered  to  be 
lost  and  of  no  value.  By  means  of 
the  nonlinear  element,  it  is  possible 
to  eliminate  the  reproduction  of  all 
amplitudes  below  a  certain  level.  If 
this  amplitude  corresponds  to  the 
maximum  amplitude  of  the  noise, 
the  noise  will  not  be  reproduced. 
This  condition  is  depicted  in  Fig. 
5B.  It  will  be  seen  that  the  noise 
reducing  system  reduces  or  elimi¬ 
nates  the  noise  but  does  not  in¬ 
crease  the  dynamic  range  of  the 
signal.  In  effect,  the  nonlinear  sys- 


output  wave,  then,  is  a  sine  wave 
of  the  same  frequency  as  the  input 
sine  wave.  If  two  sine  waves  of 
different  frequencies  are  impressed 
upon  the  system,  the  two  frequen¬ 
cies  must  lie  within  the  pass  band 
octave  in  order  to  be  admitted  by 
the  input  band-rpass  filter.  The 
output  of  the  nonlinear  element 
contains  harmonics  and  subhar¬ 
monics  of  the  two  fundamental  fre¬ 
quencies,  but  these  are  rejected  by 
the  output  band-pass  filter.  The 
output  of  the  nonlinear  element  also 
contains  the  sum  of  the  two  fre¬ 
quencies  and  the  difference  of  the 
two  frequencies.  Since  the  input  is 
confined  to  an  octave,  the  band-pass 
output  filter  will  reject  the  sum  and 
difference  frequencies. 

To  summarize;  if  the  input  and 
output  band-pass  filters  are  confined 
to  one  octave  or  less,  there  will  be 
no  distortion  produced  by  the  sys¬ 
tem  in  the  form  of  spurious  har¬ 
monics,  overtones,  subtones  and 
sum  or  difference  tones.  There  will 
be  some  amplitude  discrimination 
against  signals  of  small  amplitude. 
This  discrimination  may  be  reduced 
to  a  negligible  quantity  by  employ¬ 
ing  the  amplitude  characteristic  of 
Fig.  4.  In  this  case,  the  transition 
from  no  response  to  a  constant 
input-output  relationship  occurs 
very  suddenly. 

The  gain  in  signal-to-noise  by  the 
use  of  a  noise  discriminating  sys¬ 
tem  employing  a  nonlinear  element 


INPUT  VOLTS,  E I 


INPUT  VOLTS,  E 


FIG.  7 — Input-output  voltage  characteris 
tics  of  rwo  opposed  biased  tubes 


FIG.  6 — Input-output  voltage  characteris¬ 
tics  of  two  opposed  germanium  diodes 
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below  in  Fig.  8  can  be  obtained. 

Thermal  noise  energy  per  cycle 
is  independent  of  the  frequency. 
However,  in  a  phonograph  record, 
the  noise  per  cycle  increases  with 
increase  of  frequency,  as  indicated 
in  Fig.  9.  A  consideration  of  the 
noise  spectrum  of  a  conventional 
shellac  phonograph  record,  together 
with'  typical  living-room  noise 
spectrum  and  the  response-fre¬ 
quency  characteristics  of  the  ear, 
indicates  that  a  relatively  sharp 
cutoff  is  required  at  about  4,500 
cycles  in  order  to  obtain  tolerable 
reduction  of  the  noise  level  in  a  con¬ 
ventional  phonograph  reproducing 
system.  In  view  of  the  character¬ 
istics  of  phonograph  reproduction, 
it  was  felt  that  the  threshold  type 
of  noise  reduction  system  would  be 
particularly  effective  in  reducing 
noise  produced  by  records. 

A  block  diagram  of  a  phonograph 
reproducing  system  employing  a 
simple  audio  antinoise  system  is 
shown  in  Fig.  10.  The  noise  reduc¬ 
tion  takes  place  in  the  octave  be¬ 
tween  3,000  cycles  and  6,000  cycles. 
This  allows  reproduction  to  6,000 
cycles  with  the  low  noise  charac¬ 
teristics  of  a  3,000-cycle  cutoff.  The 
circuit  diagram  including  the  pre¬ 
amplifier,  the  filters  and  the  non¬ 
linear  elements  is  shown  in  Fig.  11. 
The  system  consists  of  two  crystal 
rectifiers,  one  vacuum  tube,  four 
inductors,  eight  capacitors,  two 
potentiometers  and  five  resistors. 
The  response-frequency  character¬ 
istics  of  the  low-pass  channel,  the 
band-pass  channel  and  the  com¬ 


bination  are  shown  in  Fig.  12.  Re¬ 
ferring  to  the  block  diagram  of 
Fig.  10,  it  will  be  noted  that  the 
input  and  output  potentiometers 
are  complementary  and  ganged  to¬ 
gether  so  that  the  overall  gain  is 
not  changed  by  varying  the  poten- 
tionjeter  setting.  In  this  way,  the 


low  response  range  of  the  nonlinear 
system  can  be  adjusted  to  corres¬ 
pond  to  quiet,  medium  and  noisy 
records  by  varying  the  ganged 
potentiometers.  Noise  reduction  in 
the  unit  described  is  about  15  db 
for  shellac  home-type  records. 

The  threshold  noise  reduction 
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FIG.  9 — Noise  per  cycle  response-frequency  choraderistics  of  a  phonoqroph  record 


FIG.  10 — Phonoqroph  reproducer  with  simple  audio  noise  reduction 


FIG.  8— Characteristics  of  two  sets  of  op¬ 
posed  biased  diodes  sp^ially  connected 


FIG.  11 — Circuit  diagram  of  block  system  in  Fig.  10.  showing  amplifier,  0-3  kc  low  pass 
filter,  band-pass  filters,  and  nonlinear  system 
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FIG.  12 — Voltage  response  frequency  characteristic  oi  low-pass,  band-pass  (broken 
lines)  and  combined  channels  for  the  circuit  of  Fig.  1 1 


INPUT 


,  OUTPUT 


FIG.  13 — Wide-range  noise  reduction  system  for  O-to-12  kc  use 


FIG.  14 — Orerall  characteristics  oi  three-channel  system  in  Fig.  13.  Band-pass  channels 
are  indicated  by  broken  lines 


system  described  possesses  advan¬ 
tages  as  contrasted  to  any  system 
in  which  the  high-frequency  cutoff 
is  a  function  of  the  general  level 
of  the  sound.  In  such  systems 
rectifiers  are  employed  to  supply 
the  control  bias  of  the  tubes  in  the 
filter  system.  The  retreat  time  of 
these  rectifiers  is  relatively  large, 


which  means  that  with  high-level 
sounds  of  short  duration  the  high 
frequency  cutoff  may  not  follow  the 
sound.  If  the  cutoff  remains  at  a 
high  frequency  after  the  level  of 
the  sound  has  returned  to  a  low 
level,  the  result  is  an  audible  swish¬ 
ing  of  the  noise.  With  sounds  hav¬ 
ing  a  low  general  level,  the  high- 


frequency  cutoff  will  be  relatively 
low  regardless  of  the  overtone 
structure,  with  a  resulting  loss  of 
overtones.  In  the  system  here 
described  the  output  of  the  non¬ 
linear  element  in  the  transmitting 
region  corresponds  to  the  input  be¬ 
cause  the  operation  of  the  nonlinear 
element  is  instantaneous  as  far  as 
audio  frequencies  are  concerned. 
Therefore,  there  will  be  no  swish¬ 
ing  on  high  amplitude  sounds  of 
short  duration.  Furthermore,  it 
transmits  any  sound  which  lies 
above  the  noise  level.  Therefore, 
there  is  no  discrimination  agninst 
any  frequency  band  in  this  domain 
regardless  of  the  general  level  of 
the  sound. 

Mvlfiple  Channel  Syifem 

The  .sy.stem  described,  with  an 
upper  cutoff  frequency  of  6,000 
cycles,  has  a  much  wider  frequency- 
range  than  the  conventional  home 
phonograph  reproducing  system, 
and  the  noise  level  is  also  tower. 
Extending  the  range  beyond  this 
frequency  requires  increased  power 
output  and  improved  loudspeaker 
systems.  However,  for  wider  range 
transcription  phonographs  an  even 
wider  frequency  range  is  desirable. 

A  .system  with  an  upper  cutoff  of 
12,000  cycles  and  three  channels  of 
noi.se  reduction  is  outlined  in  the 
block  diagram  of  Fig.  13.  This  sy.s¬ 
tem  uses  the  nonlinear  elements  of 
Fig.  8.  Each  nonlinear  .system  is 
equipped  with  a  separate  bias  con¬ 
trol  so  that  the  noise  can  be  reduced 
in  each  band  without  discrimina¬ 
tion  against  the  u.seful  signal.  The 
response-frequency  characteri.stic 
of  the  separate  channels  and  the 
overall  response  is  shown  in  Fig. 
14.  Conventional  band-pass  filters 
are  used  to  confine  the  response  to 
octave  bands.  A  two-stage  input 
amplifier  overcomes  the  loss  in  the 
filters  and  nonlinear  elements?. 
Noise  reduction  of  up  to  20  db  can 
be  obtained  in  each  of  the  channels. 

The  audio  noise  reduction  system 
described  is  particularly  effective 
in  phonograph  reproduction  be¬ 
cause  the  noise  per  cycle  increases 
with  the  frequency.  However,  it 
may  be  applied  with  good  results 
in  other  sound  reproducing  .sys¬ 
tems,  as  for  example,  sound  on  film, 
magnetic  wire  or  tape,  and  radio 
broadcasting. 
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Television 
Resolution  Chart 


Designed  for  the  purpose  of  standardizing  television  resolution  measurements,  the 
chart  illustrated  overpage  has  heen  made  available  to  the  industry  by  the  RMA  En¬ 
gineering  Department.  To  provide  maximum  utility,  various  branches  of  the  television 
engineering  field  were  canvassed  and  suggestions  obtained  for  its  preparation 

Prepared  by 

Committee  on  Television  Transmitters 


TriiHHmitttr  /Section,  RMA  Enuineering 
department 


CALIBRATION  of  the  •  chart 
illustrated  is  based  on  a  height 
of  18  inches  and  a  width  of  24 
inches,  w'hich  is  the  size  supplied  by 
the  RMA  Data  Bureau.  For  trans¬ 
mitter  checking,  the  chart  should  be 
televised  by  the  studio  equipment 
and  reproduced  on  a  suitable  pic¬ 
ture  monitor. 

Resolution  is  to  be  read  only  after 
equipment  has  been  adjusted  to 
have  a  minimum  of  distortion;  by 
checking  scanning,  shading  if  sys¬ 
tem  employs  shading,  low-fre¬ 
quency  phase  shift,  and  focus. 

Procedure 

After  these  adjustments,  note  the 
maximum  gray  scale  reading  (for 
perfect  adjustments,  reading  should 
be  same  on  all  four  scales),  and 
then  take  maximum  resolution 
(horizontal  and  vertical)  readings 
on  the  large  wedges  in  the  central 
portion  of  picture ;  and  on  the  small 
wedges  in  circles  at  corners.  For 
example,  read  the  horizontal  resolu¬ 
tion  from  the  wedges  located  ver¬ 
tically  on  the  chart,  and  read  the 
vertical  resolution  from  the  wedges 
located  horizontally  on  the  chart. 
A  measure  of  maximum  resolution 
should  be  accompanied  by  a  state¬ 
ment  of  the  number  of  the  distin¬ 
guishable  gray  steps  (for  example. 


400  lines — steps  2,  3,  4,  5  and  6). 

The  maximum  resolution  reading 
will  indicate  system  performance. 
The  least  of  the  maximum  resolu¬ 
tion  readings  (usually  found  in 
picture  corner)  will  indicate  the 
system  degradation  due  to  failure 
in  achieving  optimum  results  for 
one  or  more  of  above  adjustments 
or  due  to  inherent  c-r  tube  distor¬ 
tion. 

To  Check  Scanning 

The  scanning  adjustment  in¬ 
volves  size,  linearity,  and  aspect 
ratio. 

Focus  the  chart  on  the  camera 
tube  so  that  its  area  (boundaries 
determined  by  arrow  heads)  exactly 
covers  the  iKsable  area  scanned  by 
the  camera. 

Check  vertical  sweep  linearity  by 
comparing  the  spacing  of  the  short 
horizontal  bars  at  both  top  and  bot¬ 
tom  of  picture  with  that  of  the  bars 
midway  between. 

Check  horizontal  sweep  linearity 
in  a  similar  manner  by  comparing 
the  spacing  of  the  vertical  bars  in 
the  square  at  each  side  of  picture 
with  that  of  the  bars  in  the  center 
square. 

Check  aspect  ratio  by  measuring 
the  large  pattern  formed  by  the 
gray  scales  to  see  if  it  is  a  square. 


If  the  horizontal  and  vertical  scan¬ 
ning  is  linear  and  the  above  pattern 
is  square,  the  aspect  ratio  is  cor¬ 
rect. 

To  Check  Shading 

If  camera  employs  shading,  check 
by  visual  inspection  of  the  picture 
monitor  to  determine  if  the  back¬ 
ground  is  an  even  gray,  or  use  the 
waveform  monitor  and  note  if  the 
average  picture  signal  axis  is 
parallel  to  the  black  level  line  both 
at  line  and  field  frequencies.  As  an 
additional  aid  in  correcting  the 
shading,  adjust  same  until  the  gray 
scale  reading  is  the  same  (and  a 
maximum)  for  all  four  scales. 

Streaking  following  either  one 
of  the  two  horizontal  black  bars  at 
the  top  or  bottom  of  the  large  circle 
is  an  indication  of  low-frequency 
phase  shift. 

To  Check  Focus 

Two  checks  are  required:  camera 
lens  focus  and  cathode-ray  beam 
focus  (camera  tube  and  receiving 
tube).  Cathode-ray  beam  focus  ad¬ 
justments  are  made  for  a  maximum 
resolution  reading,  first  of  the  hori¬ 
zontal  scanning  and  then  of  the 
vertical.  Due  to  beam  characteris¬ 
tics  a  maximum  adjustment  for  one 
may  not  be  the  maximum  adjust- 
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Tabl«  I — Lin*  Collbrotion  oi  Resolution  wedge.  Based  on  184nch 

Chart  Height 


No.  of 

Width  per 

Width  of 

Lines 

Line 

9  lines 

19  lines 

200 

0.090' 

0.810' 

1.71' 

250 

0.072' 

1.37' 

300 

.  0.060' 

0..540' 

1.14' 

350 

0.051' 

0.97' 

400 

0.045' 

0.405' 

0.85' 

450 

0.040' 

0.76' 

500 

0.036' 

0.324' 

0.68' 

550 

0.033' 

0.62' 

600 

0.030' 

0.270' 

0.57' 

Example:  The  300-line  point  is  located  on  the  lar^e  wedge  where  its  total  width 
is  1.14  inch  and  on  Uie  small  wedge  where  its  width  is  0.51  inch.  ' 


Table  II — Frequency  Calibration  of  Resolution  Wedge. 
Based  on  18-inch  Chart  Height 


/•  =  Arn  u^y.2 

Where  /•  »  fundamental  frequency  for  n  number  of  lines 
Ar  =  aspect  ratio  =■  4/3 
n  =*  number  of  lines 

Ha  ==  active  time  of  horizontal  trace.  (Horizontal  time  less  blanking  time. 
Blanking  time  is  0.16  //  —  the  average  between  maximum  and  mini¬ 
mum  allowable  time.)  Horizontal  time  =>63.5  psecand  H,  "  63.5  X 


0.85  =  .53.3  usee 

Substituting  given  values  in  the  above  formula: 

fn 

4  10« 

-  3  53.3  X  2 

n  me,  or  n  =  /n/0.0125  lines 

When  fa 

=s  3  me  4.0 

5.0  6.0 

7.0 

n 

=  210  lines  320 

400  180 

560 

fn 

No.  of  lines 

Width  per  line 

Width  of  19  lines 

3 

240 

0.0750' 

1.42' 

4 

320 

0.0562' 

1.07' 

5 

400 

0.0450' 

0.85' 

6 

480 

0.0375' 

0.71' 

7 

560 

0.0325' 

0.62' 

Locate  frequency  calibration  along  wedge  by  same  method  employed  to  locate  line 
calibration  (see  example  in  Table  I). 

An  alternate  meth^  suggested  for  locating  the  line  calibrations  along  the  wedge 
uses  the  following  formula: 

t. .  t  (2^  _  1/2) 

Where  Ln  =  distance  from  end  of  wedge  indicating  maximum  lines  resolution  (in  this 
case  600) 

L  ^  length  of  entire  wedge  (shortest  distance  between  ends) 
n  =  number  of  lines  per  picture  height 


ment  for  the  other;  in  this  event  s 
compromise  adjustment  is  used. 

Miscellaneous  Chart  Information 

All  bars  for  checking  sweep  lin¬ 
earity  are  spaced  for  200  lines  reso¬ 
lution. 

One  of  the  wedges  for  checking 
horizontal  resolution  is  calibrated 
in  both  lines  and  megacycles  to 
facilitate  equipment  checking. 

The. gray  scale  is  composed  of  ten 
steps  varying  in  an  approximate 
logarithmic  manner  from  maximum 
white  brightness  to  approximately 
1/30  of  this  value.  This  scale  may 
be  used  in  connection  with  a  wave¬ 
form  monitor  to  check  the  transfer 
characteristic  of  the  system. 

The  four  diagonal  lines  in  the 
square  may  be  used  to  check  quality 
of  interlacing.  A  jagged  line  indi¬ 
cates  pairing  of  the  interlaced  lines. 
(Not  effective  when  interlace  fail¬ 
ure  is  100  percent). 

The  circumference  of  each  of  the 
four  small  circles  is  tangent  to  an 
imaginary  circumference  at  the 
point  nearest  the  corner  of  the 
chart.  The  radius  of  this  imag¬ 
inary  circle  is  4i  inches  (on  the 
full-size  chart),  and  is  located  along 
a  line  bisecting  the  corner  angle  of 
the  chart.  (This  is  to  indicate  the 
part  of  corner  masked  off  by  some 
television  receivers.)  The  comer 
circles  should  be  visible  on  a  re¬ 
ceiver  whose  picture  corners  are 
masked. 

The  resolution  circles  in  the 
center  of  the  pattern  and  in  the 
center  of  the  comer  resolution 
wedges  are  for  testing  spot  elliptic- 
ity  on  cathode-ray  picture  tubes 
(useful  to  tube  manufacturers). 
The  resolution  of  the  circles  in  the 
corners  (150)  was  made  less  than 
the  resolution  in  the  center  (300) 
because  of  added  deflection  defocus- 
ing  in  these  areas. 

The  four  crosses  (-H),  positioned 
one  at  the  center  of  each  side  of  the 
chart,  are  used  for  alignment  of 
projection  kinescopes  and  the  opti¬ 
cal  system  of  projection  receivers. 

The  gray  background  of  the 
chart  provides  a  satisfactory  bal¬ 
ance  with  the  whites  so  that  a  stu¬ 
dio  system  correctly  set  up  by  the 


use  of  this  chart  will  operate  satis¬ 
factorily  on  an  average  scene  with¬ 
out  additional  adjustments. 

The  two  sections  of  single-line 
widths,  50-300  (50-100-150-200- 
250-300)  and  350-600  (350-400- 
450-500-550-600),  provide  an  ac¬ 
curate  means  of  checking  “ringing” 
in  equipment.  (The  multiple  lines 
in  the  wedge  are  confusing  in 
checks  of  this  type.) 


Printed  copies  of  the  chart,  in 
its  original  size  of  18  by  24  inches, 
may  be  obtained  from  the  RMA 
Headquarters,  1317  F.  St.,  N.W., 
Wash.  D.  C.  Photographic  copies 
on  film  may  be  obtained  from 
Loucks  and  Norling,  245  West  55th 
Street,  New  York,  N.  Y.  on  16-mm 
or  35-mm  motion  picture  film,  and 
on  2-by-2  inch  or  3i-by-4  inch 
lantern  slides. 
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Growing  utilization  of  tele¬ 
phone  toll  facilities  is  necessi¬ 
tating  studies  into  ways  of  improv¬ 
ing  and  extending  long-line  equip¬ 
ment.  Present  practice,  using 
amplitude-modulated,  single-side¬ 
band,  multichannel  carrier  over 
either  open  wire,  multiconductor 
cable,  coaxial  cable,  or  radio  links, 
is  subject  to  noise  interference  and 
signal  attenuation.  Also,  present 
techniques,  although  making  effi¬ 
cient  use  of  the  frequency  spectrum 
available  with  wire  circuits,  do  not 
make  the  best  use  of  microwaves 
which  offer  economical  possibilities 
for  future  long-line  service. 

Therefore,  the  Bell  Telephone 
Laboratories  have  undertaken  the 
development  of  pulse  code  modula¬ 
tion  (pcm).  In  this  article  the 
significance  of  the  revolutionary 
techniques  of  the  system  are  inter¬ 
preted.  Various  modifications  of 
the  system  have  been  developed,  the 
most  recent  experimental  link  hav¬ 
ing  been  demonstrated  by  L.  A. 
Meacham  and  E.  Peterson  of  the 
Murray  Hill,  N.  J.  Laboratory  be¬ 
fore  the  New  York  IRE  Section,  the 
paper  to  be  published  in  the  BSTJ. 
One  of  the  outstanding  features  of 
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this  development  is  the  electronic 
coding  tube.  It  and  other  novel 
methods  of  handling  pulses  are 
described. 

Freedom  from  Noise 

The  greatest  advantage  to  be 
gained  from  pcm  is  low  noise  level. 
But  before  describing  the  opera¬ 
tional  details  whereby  noise  is  sup¬ 
pressed,  it  is  desirable  to  summar¬ 
ize  the  obstacles  that  pcm  is  in¬ 
tended  to  overcome. 

In  long  distance  communication 
facilities,  attenuation  in  the  trans¬ 
mission  medium  is  counteracted  by 
repeaters.  Spacing  of  the  repeat¬ 
ers  must  be  sufficiently  close  so  that 
the  signal  amplitude  will  not  fall 
below  tolerable  limits  of  noise  level. 
To  keep  the  signal  sufficiently  above 
the  noise,  the  initial  level  must  be 
quite  high  and  the  repeaters  closely 
spaced.  In  any  event,  the  noise  ac¬ 
quired  between  repeaters  is  accum¬ 
ulated,  so  that  a  line  which  is  suit¬ 
able  for  transmission  by  itself  may 
not  have  an  adequately  low  noise 
level  when  used  as  part  of  a  longer 
circuit.  Coaxial  cable  is  used  for 
high-quality  long  lines  because, 
being  self-shielding,  it  has  an  in¬ 


herently  low  noise  level.  Likewise, 
highly  directive  microwave  beams 
are  relatively  free  from  atmos¬ 
pheric  noise.  Nevertheless,  there  is 
a  finite  noise  threshold  that  limits 
the  length  to  which  either  coaxial 
or  microwave  circuits  can  be  ex¬ 
tended  with  reasonable  repeater 
spacing. 

The  purpose  of  pcm  is  to  make 
possible  regeneration  of  the  signal 
at  each  repeater,  thereby  freeing 
the  signal  from  noise  picked  up  on 
each  segment  of  line.  Once  an  am¬ 
plitude  varying  signal  is  contami¬ 
nated  with  noise,  it  cannot  be  re¬ 
generated  (although  a  variable-' 
bandwidth  filter  can  be  gated  by  the 
frequency  components  of  the  signal 
to  minimize  the  noise  accepted  by 
the  circuit).  Most  of  the  noise  that 
interferes  with  a  frequency  (or 
phase)  modulated  carrier  or  a  pulse 
train  modulated  in  time  (or  posi¬ 
tion  or  rate)  can  be  reduced  by 
limiting  (or  slicing),  but  the  signal 
can  never  be  completely  divested  of 
noise  picked  up  during  transmis¬ 
sion. 

On  the  other  hand,  in  pcm  the 
signal  is  transmitted  (as  from  a 
teletypewriter)  as  a  series  of  regu- 
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By  transmitting  coded  standard  pulses  that  can  he  regenerated  and  thus  completely  cleared 
of  interference.  miiToHave  relaying  can  be  made  practically  noiseless.  The  sampling  and 
(Quantizing  methods  whereby  voice  signals  are  translated  into  pulse  codes  are  described 


larly  spaced,  identical  pulses  whose 
presence  or  absence  is  the  only  in¬ 
tentional  modification  produced  by 
the  signal.  The  signal,  in  the  form 
of  the.se  pulses,  can  later  be  com¬ 
pletely  freed  from  noise  provided 
the  pulses  can  just  barely  be  identi¬ 
fied  from  the  noise  with  certainty. 
To  regenerate  the  signal,  the  re¬ 
peater  transmits  a  locally  gener¬ 
ated  standard  pulse  whenever  it 
receives  a  noisy  pulse,  but  remains 
inactive  otherwise. 

Because  of  this  complete  regener¬ 
ation,  a  long  circuit  can  be  as  free 
from  noise  as  a  short  one,  a  particu¬ 
larly  desirable  condition  in  tele¬ 
phone  practice  where  alternate 
routes  may  be  necessary  during 
periods  of  peak  loads  and  where  eco¬ 
nomic  considerations  require  that 
all  equipment  be  constantly  used 
near  its  peak  performance.  Further¬ 
more,  the  pulse  can  be  identified  at  a 
.signal-noise  ratio  50  db  below  that 
required  in  amplitude-modulated 
circuits,  thus  permitting  wider  re¬ 
peater  spacing  and  lower  transmit¬ 
ter  powers,  so  that,  although  re¬ 
peater  and  terminal  equipments  are 
more  complex  than  with  amplitude- 
modulated  carrier  sy.stems,  fewer 
repeaters  are  needed.  An  interfer¬ 
ing  signal  9  db  down  from  the 
wanted  signal  is  below  the  inter¬ 
ference  threshold.  For  flawless  re¬ 
ception,  the  rms  signal  at  the  peak 
of  the  pulse  has  to  be  18  db  above 
the  rms  noise. 

Sampling  the  Signal 

In  the  experimental  system,  two 
groups  of  12  voice  channels  are 
used;  the  system  has  a  total  pos¬ 
sible  capacity  of  eight  12-channel 
groups,  each  group  providing  facil¬ 
ities  comparable  to  conventional 
carrier  systems.  To  be  able  to  use 
a  regularly  repeating  series  of 
standard  pulses  as  the  transmitted 
signal,  it  is  first  necessary  to 
'ample  the  original  speech  waves. 
•After  passing  individual  lowrpass 


filters,  and  peak  limiters,  the  12 
channels  of  each  group  terminate  in 
an  electronic  commutator,  symbol¬ 
ized  in  Fig.  1  as  a  rotating  col¬ 
lector.  Rectangular  pulses  applied 
to  grids  of  the  tubes  in  the  commu¬ 
tator  g.^te  the  ring  so  that  each 
channel  is  sampled  in  sequence  for 
about  10.5  microseconds  each  125 
microseconds,  (8,000  revolutions  of 
the  ring  per  second >.  Thus,  not 
only  is  each  signal  sampled,  but  all 
12  channels  are  assembled  in  time 
sequence  producing  a  time  division 
multiplex  of  the  group* 

Sampling  is  a  technique  common 
to  all  forms  of  pulse  modulation. 
The  essential  information  of  the 
speech  wave  is  its  constantly  vary¬ 
ing  amplitude.  This  amplitude  is 
instantaneously  sampled  at  regular 
intervals  by  the  commutation.  If 
the  .sampling  rate  for  a  channel  is 
.somewhat  higher  than  twice  the' 
highest  frequency  component  to  be 
transmitted,  the  modulated  pulse 
train  contains  all  *the  information 
that  is  in  the  original  wave  (just 
as  the  harmonic  content  of  a  com¬ 
plex  wave  can  be  found  by  a  sys¬ 
tematic  analysis  of  the  amplitudes 
at  a  finite  number  of  points).  A 
Fourier  analysis  of  the  series  of 
.samples  of  various  amplitudes  into 
which  the  wave  is  broken  indicates 
that  all  the  original  frequencies  are 
.still  present  (at  reduced  ampli¬ 
tudes),  and  in  addition  there  are 
frequencies  symmetrically  dis¬ 
posed  about  the  harmonics  of  the 
sampling  frequency.  (The  inter¬ 
mittent  pulse  samples  occupy  less 
time  than  the  original  continuous 
wave,  but  consume  a  greater  band¬ 
width.)  With  the  sampling  fre¬ 
quency  twice  the  highest  frequency 
in  the  voice  wave  (or  slightly  more 
to  allow  a  margin  for  imperfect  fil¬ 
ter  cutoff),  the  frequencies  disposed 
about  the  sampling  frequency  do 
not  overlap  the  fundamental  signal 
frequencies,  so  that  a  lowrpass  filter 
will  remove  the  additional  fre¬ 


quencies  and  the  sampling  compo¬ 
nent,  leaving  only  the  original  un¬ 
distorted  speech  wave.  Thus,  the 
sampling,  although  enabling  the 
signal  to  be  transmitted  for  recur¬ 
ring  but  very  short  intervals,  does 
not  introduce  any  inherent  distor¬ 
tion.  In  the  interval  between  trans¬ 
mission  of  pulses  for  one  channel, 
pulses  for  the  other  channels  are 
transmitted  forming  the  time-di¬ 
vision  multiplex. 

Coding  the  Signal 

The  sampled  amplitude  of  the 
original  w'ave  (Fig.  2A)  is  shown 
in  Fig.  2B.  The  amplitude  of  this 
sample  is  the  information  to  be 
transmitted.  This  amplitude  is 
translated  into  a  binary  number 
represented  by  the  presence  or  ab¬ 
sence  (mark  or  space)  of  uniformly 
spaced  identical  pulses  (Fig.  2C). 
(Binary  numbers  use  only  two 
digits — 0  or  1 — whereas  decimal 
numbers  use  ten  digits — 0  through 
9.  Binary  numbers,  like  decimal 
numbers,  are  written  with  as  many 
places  as  necessary  to  indicate  the 
required  magnitude.) 

Converting  the  amplitudes  of  the 
voice  wave  to  a  numerical  repre- 
.sentation  necessarily  substitutes  a 
number  of  discontinuous  levels  for 
the  continuously  changing  speech 
wave.  Although  this  quantizing  of 
the  signal  introduces  an  inherent 
distortion,  the  quality  of  transmis¬ 
sion  can  be  made  as  high  as  re¬ 
quired  by  making  the  steps  small 
compared  to  the  maximum  signal 
amplitude. 

The  number  of  steps  in  amplitude 
that  can  be  counted  in  this  way  is 
2'  w’here  N  is  the  number  of  places 
in  the  binary  number.  (The  cor¬ 
responding  number  of  steps  with 
a  decimal  number  would  be  10'.) 
Binary  numbers  are  u.sed  because 
the  two  digits  can  be  represented  by 
no  pulse  (0)  or  pulse  (1),  whereas 
if  decimal  numbers  were  used, 
pulses  of  different  amplitudes 
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FIG.  2. — WaTeshopes  at  critical  points  in  the  transmitter  are  shown  in  synchroscope  fashion.  Views  of  two  successive  frames  of  one 

channel  are  shown  in  each  case 
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FIG.  1 — Block  diagram  shows  functions  of  multiplex  equipment;  inserts  indicote  derails  of  novel  circuits 


would  have  to  be  used,  thus  leaving 
the  system  open  td  interference. 
The  greatest  amplitude  error  in  re¬ 
producing  the  signal  after  quan¬ 
tization  is  half  a  step,  the  size  of 
which  is  determined  by  the  number 
of  steps  and  the  amplitude  (dy¬ 
namic  range)  to  be  covered.  The 
error  results  in  a  multiplicity  of 
harmonics  and  high  order  modula¬ 
tion  products  between  signal  com¬ 
ponents  and  sampling  frequency. 
For  speech  where  the  wave  is  com¬ 
plete,  these  distortion  components 
merge  into  an  essentially  flat  band 
having  much  the  characteristic  of 
thermal  noise,  the  level  of  which 
is  fixed  by  the  size  of  quanta. 

The  dynamic  range  has  to  em¬ 
brace  the  30  db  difference  between 
low  consonant  levels  and  high  vowel 
levels,  and  an  additional  30  db  be¬ 
tween  loud  and  soft  talkers  (peak 


limiters  keep  the  signal  within  this 
limit).  So  that  the  accuracy , with 
which  the  wave  is  reconstructed 
from  the  quanta  will  be  of  a  uni¬ 
form  percentage  at  all  levels,  and 
because  noise  is  less  objectionable 
at  high  levels  than  at  low  ones,  the 
steps  are  made  unequal  by  nonlin¬ 
ear  compression  prior  to  quantizing 
and  coding. 

The  instantaneous  compressor 
shown  in  Fig.  1  uses  two  selected 
silicon  rectifiers  connected  in  paral¬ 
lel  but  poled  oppositely  with  pad¬ 
ding  resistors  to  balance  the  net¬ 
work.  The  d-c  resistance  varies 
from  6,000  ohms  at  zero  signal  to 
about  200  ohms  at  peak  signal.  In¬ 
put  is  applied  through  the  rela¬ 
tively  high  resistance  Rt,  and  the 
variable  voltage  across  the  varistor 
unit  is  the  output.  Because  of  their 
large  shunt  capacitance,  copper- 


oxide  elements  respond  too  slowly 
for  this  service.  Germanium  varis¬ 
tors  have  a  thermal  hysteresis. 
Therefore,  silicon  was  chosen,  and 
the  units  were  temperature  con¬ 
trolled;  effects  of  aging  over  many 
months  have  been  negligible.  An 
identical  unit  is  used  in  the  feed¬ 
back  of  an  amplifier  at  the  receiver 
to  produce  a  complementary  ex¬ 
pansion  so  that  the  overall  response 
is  linear. 

Preliminary  listening  tests  and 
noise  measurements  have  led  to  a 
seven  place  code  giving  128  steps, 
and  with  the  steps  tapered  by  the 
compressor  so  that  the  smallest  one 
(at  the  zero  axis)  is  26  db  shorter 
than  the  average  step,  and  the  larg¬ 
est  ones  (extreme  positive  and  neg¬ 
ative)  are  6  db  above.  With  this 
apportionment  of  the  quanta  levels 
the  idle  circuit  noise  is  down  68  db 
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FIG.  3 — RecelTor  operation  is  indicated  diaqramatically;  rotating  commutators  symbolize  electronic  gates  or  sampling  circuits 


from  the  full  load  sinewave  level. 

If  the  coding  circuit  has  insuffi¬ 
cient  time  to  completely  clear  itself 
of  voltages  from  one  coding  opera¬ 
tion  before  the  next,  crosstalk  would 
be  introduced  from  each  of  the  time 
division  channels  to  the  following 
one.  Therefore  two  identical  coders 
are  used  alternately.  The  com¬ 
pressed  signal  is  delivered  from  a 
low  impedance  to  electronic  switches 
that  route  alternate  pulses  to 
their  coders.  The  switch  closes  for 
about  5  microseconds,  48,000  times 
each  second.  During  the  closure, 
a  holding  capacitor  quickly  charges 
to  and  follows  the  sampled  ampli¬ 
tude.  When  the  circuit  opens,  the 
charge  is  held  for  16  microseconds 
until  the  next  closure  (thus,  the  in¬ 
stant  of  signal  sampling  is  the  same 
as  that  of  the  opening  of  this 
switch). 


Quantizing  and  coding  is  per¬ 
formed  by  a  novel  cathode-ray  tube, 
the  essential  feature  of  which  is  an 
aperture  plate  on  which  are 
punched  the  128  combinations  of 
the  7-place  binary  number  with 
holes  for  units  and  solid  metal  for 
zeros,  as  shown  in  the  illustrations. 
Low  numbers  corresponding  to  neg¬ 
ative  amplitudes  are  at  the  bottom 
of  the  aperture  plate;  high  num¬ 
bers  correspondin&to  positive  amp¬ 
litudes  are  at  the  top.  In  front  of 
the  aperture  plate  is  the  quantizing 
grid  of  129  uniformly  spaced  paral¬ 
lel  wires  with  their  intervening 
spaces  aligned  with  the  rows  of 
binary  numbers  on  the  aperture 
plate  as  viewed  from  the  point  of 
origin  of  the  electron  beam. 

Stored  audio  samples  deflect  the 
beam  to  a  level  in  the  vertical  plane 
corresponding  to  their  individual 


amplitudes.  A  linear  sweep  and  an 
unblanking  signal  keyed  by  the 
master  timing  system  restore  the 
electron  flow  and  move  the  beam 
across  the  appropriate  number  on 
the  aperture  plate.  As  the  beam 
passes  perforations,  current  flows 
to  the  pulse  plate  producing  the 
pulse  code.  The  beam  is  blanked 
and  then  retraced  in  readiness  for 
the  next  coding  while  the  holding 
capacitor  is  being  charged  by  the 
next  sample.  By  this  means,  the 
necessarily  high  speed  of  operation 
for  coding  is  obtained. 

The  wires  of  the  quantizing  grid 
are  used  to  guide  the  beam  so  that 
it  is  centered  on  and  follows  only 
one  binary  row  with  each  sweep. 
Without  the  quantizing  grid,  the 
beam  could  scan  between  binary 
rows  producing  false  codes,  and 
might  migrate  from  row  to  row 
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FIG.  4— At  recelyer,  pulaei  are  regenerated  and  reconverted  to  voice  waves  through  the  shaping  stages  shown  here  corresponding 

to  vorious  circuit  operations  oi  Fig.  3 
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during  a  scan.  A  quantizing  bias 
during  scan  is  applied  to  the  verti¬ 
cal  deflection  amplifler,  thus  tend¬ 
ing  to  move  the  beam  up.  Elec¬ 
trons  from  the  beam  then  strike  one 
of  the  wires  of  the  quantizing  grid 
producing  secondary  emission, 
which  is  attracted  to  the  collector. 
The  signal  so  produced  is  superim¬ 
posed  on  the  quantizing  bias  as 
feedback  to*  maintain  the  beam  just 
under  the  wire  near  which  the  sig¬ 
nal  sample  positioned  it.  The  spot 
centers  itself  in  this  stable  region 
before  the  sweep  is  initiated  and 
stays  there,  resisting  twice  the 
vertical  interference  that  would 
deflect  it  from  one  grid  opening  to 
the  next  in  the  absence  of  this  stabi¬ 
lization.  The  beam  locates  itself  at 
its  quantized  position  in  about  a‘ 
microsec.  The  imperfect  output  of 
the  coder  is  sliced  and  gated  as 
shown  in  Fig.  1  giving  a  pulse  code 
such  as  that  shown  in  Fig.  2C  in 
which  dashes  represe’nt  no  pulse. 

Slicing  and  Gating 

The  slicer  circuit  used  through¬ 
out  the  pcm  system  to  regenerate 
pulses,  shown  in  Fig.  1,  resembles 
a  conventional  single-shot  multi¬ 
vibrator,  but,  because  of  the  size 
of  the  parameters,  functions  differ¬ 
ently.  Feedback  capacitor  C  is  so 
large  that  the  potential  drop  across 
it  does  not  vary  appreciably  during 
normal  operation,  and  load  resistor 
R,  is  small  enough  to  limit  the  gain 
around  the  feedback  loop  to  unity 
when  both  triodes  are  active.  Ger¬ 
manium  varistors  VR  and  VR^ 
maintain  the  desired  biases  regard¬ 
less  of  the  number  of  pulses  or 
spaces  in  the  input.  Thus,  the  cir¬ 
cuit  trips  whenever  the  input  falls 
through  a  narrow  potential  range 
near  E  on  the  wave  plot,  and  trips 
back  when  the  input  rises  through 
the  same  potential  range.  A  square 
wave  of  constant  amplitude  is  thus 
produced  across  output  resistor  R.. 
The  circuit  can  slice  pulses  as  nar¬ 
row  as  0.1  microsecond. 

Time  gating  to  standardize  the 
occurrence  position  of  the  pulses  is 
added  to  this  circuit  by  connecting 
a  triode  so  that  its  plate  and 
cathode  are  connected  respectively 
to  the  plate  and  cathode  of  Fi.  The 
grid  of  this  triode  is  normally  at 
ground  potential.  The  timing  pulse 
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Operation  of  the  coder  ia  shown  by  its  association  with  other  equipment 


from  the  master  timer  pulses  the 
grid  of  this  tube  negatively  by 
about  2E.  The  total  current  pass¬ 
ing  through  the  common  cathode 
resistor  R^.  is  essentially  constant, 
being  entirely  carried  by  the  one 
conducting  tube,  or  shared  if  both 
are  conducting.  Hence,  the  trip¬ 
ping  action  transferring  the  current 
to  F,  occurs  when  the  grid  poten¬ 
tials  of  both  F,  and  the  added  tube 
fall  below  the  slicing  range.  Thus, 
tripping  occurs  only  during  the  gat¬ 
ing  pulse  and  in  the  presence  of  a 
signal  pulse.  This  circuit  handles 
pulse  codes  from  both  coders  at  the 
rate  of  672,000  a  second. 

The  timing  pulses  for  all  switch¬ 
ing  and  gating  operations  are  de¬ 
rived  from  a  master  oscillator  by 
frequency  stepdown  multivibrators 
(instead  of  harmonic  selection, 
both  because  the  circuits  are  sim¬ 
pler — waveshapes  nearly  as  re¬ 
quired  are  produced  directly  by  the 
multivibrators — and  because  phase 
shifts  in  the  base  frequency  are  less 
apparent  in  the  subharmonics  than 
in  the  higher  harmonics).  These 
control  pulses  are  generated  at  a 
common  point  and  applied  to  the 
message  equipment  by  common 
power  amplifiers  through  shielded 
cable. 


mine  the  feasibility  of  the  system 
for  commercial  service.  The  ampli¬ 
tude-modulated  i-f  subcarriers  are 
then  filtered,  combined,  and  used  to 
amplitude  modulate  the  microwave 
radio  carrier,  as  shown  in  Fig.  1. 

The  passband  of  the  overall 
transmission  portion  of  the  system 
is  such  that  the  shape  of  the  pulse 
envelope  is  cosinusoidal,  the  dura¬ 
tion  at  the  half-amplitude  point 
being  equal  to  that  of  the  original 
rectangular  pulse,  as  illustrated  in 
Fig.  2E,  and  the  peak  amplitude  is 
the  same.  The  lengths  of  the  elon¬ 
gated  pulses  are  equal  to  their  spac¬ 
ing,  thus,  in  effect,  the  cosinusoidal 
envelopes  overlap  at  their  half¬ 
amplitude  points  so  that  if  several 
pulses  occur  in  succession,  the  peak 
of  the  envelope  is  constant  for  an 
interval  at  its  maximum  value  for 
one  pulse  alone.  Also,  the  greatest 
rate  of  rise  or  decay  of  the  envelope 
is  the  same  whether  one  or  several 
pulses  occur  in  succession  with  the 
result  that  the  bandwidth  is  inde¬ 
pendent  of  the  sequence  of  pulses 
and  spiaces. 

With  this  choice  of  pulse  shape 
and  the  accompanying  transmitted 
bandwidth,  the  signal-noise  ratio  is 
optimum.  To  narrow  the  band¬ 
width  (in  an  effort  to  reduce  the 
accepted  noise)  would  be  to  in¬ 
crease  the  buildup  and  decay 
The  12-channel  time-division  (transit)  times  resulting  in  re¬ 
pulse  codes  of  each  group  modulate  duced  pulse  amplitude  and  greater 

i-f  subcarriers  to  obtain  frequency  overlap,  thus  lowering  the  margin 

division  multiplexing  of  the  groups,  over  the  noise.  On  the  other  hand, 

In  the  experimental  system  only  increasing  the  bandwidth,  although 

two  groups  were  filled,  the  others  .shortening  the  transit  time,  would 

being  represented  in  transmission  not  increase  the  pulse  amplitude, 

only  by  their  i-f  subcarriers,  this  but  would  increase  the  noise  ampli- 

practice  being  sufficient  to  deter-  tude.  In  the  experimental  system, 
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the  microwave  is  beamed  to  the 
N.  Y.  Laboratory,  at  463  West  St., 
through  a  nonregenerative  re¬ 
peater,  and  back  to  tha  Murray  Hill 
Laboratory  giving  a  40-mile  trans¬ 
mission  path. 

R«p*ater*  and  Decoders 

At  the  repeaters  and  receiver, 
the  envelope  is  demodulated  by 
usual  methods  giving  the  pulse 
codes  as  shown  in  Fig.  3.  To  further 
minimize  the  effect  of  noise,  a  scan¬ 
ner  with  a  threshold  at  half  the 
combined  noise  and  pulse  amplitude 
as  shown  in  Fig.  4A  is  gated  near 
the  center  of  the  interval  during 
which  a  pulse  would  be  present  if 
called  for  in  the  code  group.  The 
threshold  is  provided  by  an  ampli¬ 
tude  discriminator  that  passes  a 
thin  slice  of  the  pulse.  The  scan¬ 
ning  is  timed  to  be  done  at  the  mid¬ 
point  of  the  expected  pulse  occur¬ 
rence  interval  by  gating  the  sliced 
pulses  with  a  narrow  timing  pulse 
generated  by  the  receiver  timing 
equipment.  If  noise  has  not  oblit¬ 
erated  the  pulse  (or  if  there  is  no 
pulse),  the  regeneration  completely 
removes  the  noise,  giving  pulse 
codes  as  shown  in  Fig.  4B.  In  re¬ 
peaters  these  pulses  are  then  trans¬ 
mitted  as  in  the  terminal  trans¬ 
mitter. 

The  electronic  commutators  rep¬ 
resented  throughout  the  diagrams 
by  rotating  brush  and  segments  are 
a  form  of  sampling  circuit  as  shown 
in  Fig.  3.  Two  forms  of  circuit 
are  used,  one  employing  diodes  that 
are  gated  by  the  timing  pulses,  and 
the  other  using  triodes  controled  by 
their  grids.  In  the  triode  type  as 
shown,  control  pulses,  with  sloping 
tops  so  that  after  passing  through 
the  pulse  transformer  they  are  flat 
topped,  drive  the  grids  strongly 
positive  allowing  plate-cathode  con¬ 
duction.  Although  the  diode  cir¬ 
cuit  is  advantageous  for  the  col¬ 
lector  (Fig.  1)  because  of  its  low 
capacitance  to  ground,  the  triode 
circuit,  having  a  d-c  path  from 
.source  to  load,  is  best  for  feeding 
circuits  where  any  residual  charge 
from  the  preceeding  time  division 
channel  would  cause  crosstalk. 
Also,  the  triode  circuit  can  sample 
signals  of  greater  amplitude  than 
the  control  pulse. 

Two  decoders  are  used  to  avoid 


crosstalk,  just  as  two  coders  were 
.used  in  the  transmitter.  The  es¬ 
sential  details  of  the  circuit  are 
shown  in  Fig.  3.  As  each  pulse  of 
the  code  reaches  the  decoder,  an 
identical  increment  of  charge  is 
placed  on  C,.  Between  normal  pulse 
occurrence  times,  half  of  the  re¬ 
maining  stored  charge  leaks  off,  so 
that  the  remaining  charge  at  the 
end  of  the  code  is  weighted  in  a 
binary  manner  to  give  a  potential 
proportional  to  the  indicated  count. 
Any  value  from  1/128  to  127/128 
in  steps  of  1  128  can  be  produced. 
For  example,  the  samples  near  the 
zero  axis  of  the  orignal  audio  wave 
are  coded  near  the  center  of  the 
coder  aperture  plate,  so  the  corre¬ 
sponding  decoded  values  lie  near  L 
The  additional  circuit  LR^Ct  has  its 
resonant  frequency  and  time  con¬ 
stant  matched  to  the  /2,C,  circuit  to 
arrest  the  decay  at  each  pulse  inter¬ 
val  thereby  holding  the  decoded 
voltage  constant  for  an  interval 
long  enough  for  sampling  at  the 
end  of  the  decoding  operation,  mak¬ 
ing  the  timing  of  application  of 
charges  and  final  sampling  less  crit¬ 
ical  than  with  simple  R-C  storage. 

Storage  and  Synchroniiation 

Although  the  outputs  from  the 
decoders  are  available  for  only  2 
microseconds,  they  are  held  by  the 
circuit  for  19  microseconds.  The 
decoded  signals  are  then  reassem¬ 
bled  into  12-channel  group  time  di¬ 
vision,  passed  through  the  instan¬ 
taneous  expander,  and  the  samples, 
now  identical  with  the  original 
voice  wave  samples  except  for 
quantizing  effects,  are  distributed 
to  their  individual  channels.  Be¬ 
cause  the  8,000-cps  distributor 
closes  on  any  one  channel  for  only 
5  microseconds  (instead  of  the  full 
l/12th  of  the  125  microsecond 
frame  period,  which  would  require 
extremely  accurate  synchronization 
at  the  receiver  of  the  repeater), 
each  channel  input  has  a  holding 
capacitor  that  stores  the  pulse  for 
the  full  125  microseconds  as  shown 
in  Fig.  4D.  This  lengthening,  by 
enabling  the  following  amplifier  to 
deliver  full  useful  power  con¬ 
stantly,  makes  possible  a  simple 
single-stage  triode  amplifier  for  the 
output  of  each  channel.  (The  pulse 
lengthening  introduces  a  gain-fre¬ 


quency  slope  of  about  3  db  from  low 
to  high  ends  of  the  passband,  com¬ 
parable  to  the  aperture  effect  of 
other  .scanning  systems,  which  is 
compen.sated  by  an  opposite  .slope  in 
the  input  channel  filter  of  the  trans¬ 
mitter.)  A  3,400-cps  lowpass  output 
filter  removes  sampling  components 
leaving  original  voice  signal  at  com¬ 
mercial  quality  (Fig.  4E). 

The  timing  synchronization 
whereby  each  transmitted  pulse 
code  is  delivered  to  its  associated 
channel  at  the  receiver  is  governed 
directly  by  the  received  message 
pulse  train.  The  basic  672  kc  recov¬ 
ered  from  the  pcm  train  by  way  of 
highly  selective  filters  controls  the 
rate  of  timing  at  the  receiver.  To 
distribute  signals  to  their  respective 
channels  at  the  receiver,  the  first 
pulse  of  the  code  group  of  the  first 
channel  is  used  for  synchronization 
(leaving  this  channel  with  6-place 
quality).  The  synchronizing  pulse 
is  1.5  microseconds  long,  like  the 
message  pulses,  and  occurs  alter- 
.nately  in  each  successive  S.OOO-cp.** 
frame,  giving  a  readily  distinguish¬ 
able  4,000-cps  repetition  rate.  When 
this  signal  is  being  distributed  to 
the  synchronization  channel,  the  re¬ 
ceiver  is  locked  both  in  time  (by  the 
672  kc)  and  in  phase  (by  the  pres¬ 
ence  of  the  4  kc)  to  the  master 
timer  at  the  transmitter.  If  the 
distributor  at  the  receiver  is  not  in 
phase’ with  the  transmitter,  the  re¬ 
ceiver  waits  while  the  transmitter 
distributor  continues  cycling  until 
the  4.000-cps  is  again  distributed  to 
the  receiver  timing  channel.  Thus 
within  0.1  second,  the  commutator 
will  be  framed  with  the  transmitter. 
If  the  repeater  falls  out  of  frame  or 
synchronization  with  its  transmit¬ 
ter,  all  output  channels  are  cut  off 
until  proper  framing  is  re-estab- 
li.shed  so  that  noise  and  crosstalk 
cannot  occur.  Because  of  the  high 
accuracy  with  which  synchroniza¬ 
tion  is  maintained,  no  guard  times 
are  necessary  between  time  division 
channels,  and  thus  fullest  use  is 
made  of  the  transmitted  bandwidth 
for  message  pulses. 

Being  a  point  to  point  communi¬ 
cation  system  using  amplitude- 
pulsed  carrier,  this  experimental 
system  is  readily  adapted  to  micro- 
wave  relaying,  and  affords  high 
quality  long-line  service. — F.R. 
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Construction  of  complete  afc  unit  having  six  channels  30  me  apart  at  3,000  me,  with 
emphasis  on  physical  characteristics  of  circuit  components.  Resonators  using  Invar, 
Nilvar,  or  copper  and  molybdenum  are  described.  Silicon-rectifier  or  loudspeaker-dia¬ 
phragm  sensing  modulation  and  methods  of  cavity  tuning  are  considered 


needed  to  keep  it  within  frequency 
tolerance. 

The  stability  of  the  sensing  mod¬ 
ulation  method  means  the  ability  of 
the  modulating  device  to  be  dimen¬ 
sionally  stable.  If  a  diaphragm  or 
plunger  is  moved  in  the  resonator 
it  will  produce  tuning,  and  when 
moved  sinusoidally  at  the  modula¬ 
tion  rate  it  provides  the  sensing 
signal. 

Figure  10  illustrates  two  modu¬ 
lating  methods.  It  is  important  that 
the  vibrating  member  always  oscil¬ 
late  at  the  same  place  within  the 
cavity,  else  the  center-frequency 
tuning  will  shift  as  a  result  of  such 
movement.  Usually,  if  the  drifting 
of  the  mean  position  of  the  modulat¬ 
ing  member  is  limited  to  approxi¬ 
mately  one-hundredth  of  the  ampli¬ 
tude  of  vibration,  it  will  be  accurate 
enough  for  the  type  of  afc  systems 
being  discussed. 

If  the  sensing  modulation  is  pro¬ 
duced  by  an  electrical  means,  such 
as  a  silicon  rectifier  in  a  transmis¬ 
sion  line,  it  is  again  necessary  to 
use  a  unit  whose  stability  is  good 
over  long  periods  of  time.  Any 
change  in  the  crystal  characteristic 
will  reflect  a  reactive  component 
into  the  cavity,  thereby  causing  a 
shift  in  its  resonant  frequency.  The 
advantage  of  the  crystal  rectifier 
type  of  modulation  is  that  the  sens¬ 
ing  frequency  can  be  anywhere  be¬ 
tween  the  low  audio  range  and  the 
low  radio  frequency  range;  the  up¬ 
per  limit  being  dependent  upon  the 
sideband  attenuation  due  to  the 
resonator  Q. 

Coupling  the  resoiiatur  to  tht; 
microwave  source  is  sometimes  a 


Possible  combinations  of  motor 
and  electronic  automatic  fre¬ 
quency  control  for  microwave  oscil¬ 
lators  were  discussed  in  the  first 
part  of  this  article.  Design  prob¬ 
lems  involved  in  the- construction 
of  special  components  and  the  more 
specific  description  of  a  working 
equipment  are  now  considered. 

Til*  Reference  Resonator 

One  of  the  most  critical  compo¬ 
nents  in  the  entire  afc  equipment 
is  the  reference  resonator.  The 
important  characteristics  of  this 
component  are:  frequency-tempera¬ 
ture  coefficient;  stability  of  sensing 
modulation  method;  means  of  cou¬ 
pling  to  the  microwave  tube;  tun¬ 
ing  range  or  channelling  and  the 
mechanism  required.  Each  of  these 
factors  has  to  be  carefully  consid¬ 
ered  so  that  the  completed  resona¬ 
tor  unit  will  have  sufficient  fre¬ 
quency  stability  within  itself  to 
act  as  the  reference  for  the  afc 
system.  All  of  the  above-mentioned 
resonator  characteristics  are 
treated  in  some  detail  in  another 
paper*. 

Since  the  type  of  afc  system  be¬ 
ing  discussed  is  not  a  precision 
system,  the  required  stability  of 
the  reference  resonator  is  not  as 
great  as  if  it  were  used  in  a  system 
attempting  to  compete  with  crystal 
control  performance.  Nevertheless, 
it  is  desirable  to  make  the  fre¬ 
quency-temperature  coefficient  of 
the  cavity  as  low  as  conveniently 
possible.  The  use  of  Invar  or  Nilvar 
steels  will  produce  a  resonator 
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whose  frequency-temperature  coeffi¬ 
cient  will  be  only  several  parts  per 
million  per  degree  Centigrade. 

This  accuracy  can  be  achieved, 
however,  only  after  the  certified 
material  is  double  checked  for 
proper  coefficient  of  thermal  expan¬ 
sion,  and  then  making  certain  that 
the  resonator  is  machined  from  the 
measured  stock.  A  chemical  or 
spectrographic  analysis  is  not 
enough.  A  piece  of  the  actual  mate¬ 
rial  to  be  used  must  be  measured 
for  coefficient  of  thermal  expansion. 
All  soldering  operations  must  be 
done  in  an  oven  and  with  soft 
solder.  After  machining  and  sol¬ 
dering,  the  piece  should  be  artifi¬ 
cially  aged  to  remove  the  greater 
part  of  the  material  creep  which 
would  otherwise  occur. 

Materials  such  as  plated  fused 
quartz.  Multiform,  or  Vycor  can  be 
used  if  satisfactory  fabrication 
methods  are  available.  Another  ap¬ 
proach  is  to  make  a  temperature- 
compensated  resonator  from  two 
different  pure  metals,  such  as  cop¬ 
per  and  molybdenum.  Each  of  these 
metals  has  a  relatively  stable  co¬ 
efficient  of  thermal  expansion  over 
a  wide  temperature  range.  By 
proper  choice  of  the  geometry  of 
the  compensated  resonator,  it  can 
be  made  more  stable  than  an  Invar 
resonator.  If  operation  over  a  wide 
ambient  temperature  is  required, 
some  means  of  temperature  control 
for  any  of  the  resonators  may  be 


*  The  equipment  was  developed  while  the 
author  was  with  Sperry  Gyroscope  Co. 
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Complete  3,000-mc  oscillator  with  aic  shown  schematically  in  Fig.  12 


problem,  since  it  is  necessary  that 
the  modulated  resonator  shall  not 
pull  or  react  on  the  oscillator  to 
produce  a  similar  modulation  on  the 
outgoing  carrier.  Loose  coupling 
consistent  with  suitable  energy  into 
the  resonator  is  about  the  average 
condition.  It  might  be  desirable  to 
add  a  series  impedance  between  the 
two,  to  locate  the  resonator  char¬ 
acteristic  at  a  more  suitable  spot 
on  the  oscillator’s  load-power  out¬ 
put  diagram. 

The  tuning  range  or  channelling 
required  is  entirely  dependent  upon 
the  intended  application  of  the 
equipment.  Fixed-station  point-to- 
point  operation  may  demand  a  sin¬ 
gle  frequency,  or  possibly  two  or 
three,  while  portable-mobile  equip¬ 
ment  may  need  ten  to  a  hundred 
channels.  Laboratory  apparatus 
usually  requires  continuous  tuning 
over  the  available  frequency  band. 
Whichever  type  of  tuning  is  re¬ 
quired,  it  is  important  that  the  tun¬ 
ing  mechanism  (the  mechanical  de¬ 
vice  which  positions  the  tuning 
member  inside  the  resonator)  be 
given  considerable  engineering 
thought. 

Schemes  are  now  available 
whereby  a  resonator  can  be  tuned 
smoothly  over  a  large  frequency 
range,  or  it  can  be  channelled  at 
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equal  frequency  intervals.  With 
relatively  close  spacing  between 
channels,  it  is  necessary  that  the 
tuning  member  have  a  rather  low 
mechanical  tuning  rate  in  mega¬ 
cycles  per  inch  to  achieve  good  fre¬ 
quency  repeatability. 

Figure  11  shows  two  methods  of 
tuning  reentrant  type  resonators. 
If  remote  channel  selection  is  de¬ 
sired,  the  indexing  device  which 
operates  the  tuning  member  should 
not  require  high  angular  tolerances 
on  the  shaft  rotation.  The  design 
should  be  such  that  ordinary  detent 
tolerances  can  be  used. 

Microwave  Oscillator  Toning 

The  method  of  obtaining  mechan¬ 
ical  and  electrical  tuning  will  de¬ 
pend  largely  upon  the  type  of  micro- 
wave  oscillator  used,  such  as  mag¬ 
netron,  klystron,  or  special  triode. 
This  discussion  is  based  on  kly¬ 
stron  oscillators,  since  all  the  ex¬ 
perimental  work  was  done  with 
such  tubes. 

Klystrons  like  the  2K28,  using 
cavities  which  are  external  to  the 
vacuum  section,  can  employ  a  sim¬ 
ple  paddle  or  plunger  system  to 
provide  mechanical  tuning.  De¬ 
signs  where  the  tuning  member  is 
inside  the  vacuum  or  is  part  of  the 
vacuum  enclosure,  as  for  example 


the  2K57  for  the  former  and  the 
2K41  for  the  latter,  require  a  some¬ 
what  more  complicated  tuning 
mechanism.  Some  means  of  main¬ 
taining  a  vacuum  is  needed,  and 
bellows  or  diaphragms  are  ordi¬ 
narily  used.  These  devices  add  a 
considerable  amount  of  extra  work 
for  the  motor  tuning  mechanism, 
since  producing  a  tuning  motion 
requires  that  the  devices  be  de¬ 
formed.  However,  such  tuning  sys¬ 
tems  have  been  used  successfully 
without  experiencing  detrimental 
effects  due  to  work  hardening,  pro¬ 
vided  the  tuning  correction  mo¬ 
tion  of  the  motor  afe  is  a  small  frac¬ 
tion  of  the  total  available  tuning 
travel. 

An  important  requirement  of  the 
tuning  characteristic  of  the  micro- 
wave  tube  is  that  the  tuning  curve 
does  not  reverse  in  slope  over  the 
range  of  travel  to  be  covered  by  the 
afe  system.  A  change  in  slope  of 
this  curve  is  not  too  serious,  since 
this  merely  changes  the  system 
gain,  but  a  reversal  of  slope  would 
mean  that  the  afe  w'ould  drive  away 
from  that  frequency  region. 

Some  mechanical  tuners  use  a 
screw  thread  which  actuates  the 
tuning  member.  Upon  reaching  the 
end  of  travel,  the  direction  of  rota¬ 
tion  has  to  be  reversed  to  repeat 


the  tuning  cycle.  When  using  mo¬ 
tor  afc  with  this  tuning  method, 
provision  must  be  made  to  reverse 
the  motor  at  the  end  of  travel  dur¬ 
ing  scanning,  otherwise  the  system 
will  drive  to  the  end  and  jam.  A 
more  suitable  method  is  to  use  a 
cam  to  actuate  the  tuning  member. 
The  tuning  cycle  can’ be  repeated  by 
just  rotating  the  cam  in  the  same 
direction,  and  no  intricate  limit- 
stop  reversing  switches  are  neces¬ 
sary. 

The  angular  tuning  rate  (mega¬ 
cycles  per  degree  of  shaft  angle, 
using  a  cam  drive)  is  quite  often 
determined  by  the  total  tuning 
range  required  and  the  allowable 
physical  size  of  the  mechanism.  Of 
course,  the  greater  the  angular  tun¬ 
ing  rate  the  more  accurately  posi¬ 
tioned  the  shaft  must  be  for  setting 
to  a  given  frequency.  Too  low  a  rate 
may  make  the  correction  response 
time  too  long.  A  compromise  be¬ 
tween  several  factors  is  usually  re¬ 
quired  in  each  individual  applica¬ 
tion. 

Motor-Generator  Unit 

The  choice  of  the  motor-genera¬ 
tor  unit  depends  upon  several  fac¬ 
tors:  sensing  frequency;  output 
torque  required  for  tuning  opera¬ 
tions;  physical  size;  constructional 
details.  The  sensing  frequency  is 
determined  by  the  choice  of  motor 
for  other  reasons  than  frequency, 
as  motors  are  available  at  60  cps 
or  400  cps.  There  is  little  difference 
in  system  performance  between  60 
cps  and  400  cps,  and  other  factors 
are  usually  more  demanding,  such 
as  weight,  size,  and  availability. 

The  output  torque  is  determined 
by  the  type  of  tuner  mechanism  em¬ 
ployed  on  the  klystron.  However, 
most  small  motors  have  a  reasonable 
amount  of  torque  after  going 
through  a  gear  reduction  of  1,000 
to  1  or  better.  The  speed  of  the 
output  shaft  is  directly  related  to 
the  correction  response  time.  There 
should  be  minimum  backlash  be¬ 
tween  the  klystron  tuning  member 
and  the  motor  shaft.  Any  backlash 
in  the  gear  train  should  occur  as 
near  to  the  motor  shaft  as  possible, 
and  not  near  the  klystron  tuning 
member. 

The  physical  size  of  the  motor- 
generator  unit  is  dictated  primarily 
by  the  required  output  torque,  duty 


cycle,  and  the  sensing  frequency. 
For  special  applications  where  light 
weight  and  compact  size  are  para¬ 
mount,  small  400-cps  units  are 
available.  If  the  generator  has  to 
be  coupled  to  the  motor  shaft  as  a 
separate  unit,  the  overall  size  may 
be  greater  than  desired. 

The  constructional  details  of  the 
motor-generator  unit  are  impor¬ 
tant,  since  good  bearings,  good 
alignment  and  balance,  and  small 
rotor  diameter,  all  tend  to  reduce 
the  frictional  forces  which  the  sig¬ 
nal  voltage  has  to  overcome.  From 
Eq.  2  (Part  I),  A/«  will  be  sm,aller 
if  the  value  of  E„  is  smaller.  Good 
dynamic  balance  is  necessary  to  pre¬ 
vent  damage  both  to  the  bearings 
and  the  alignment  by  vibration  dur¬ 
ing  high-speed  scanning.  To  avoid 
warp  and  twist  between  the  motor 
and  the  klystron  tuner,  both  should 
bolt  solidly  to  each  other.  If  it  is 
necessary  to  fasten  them  to  a  third 
member,  the  design  of  this  third 
member  should  be  such  as  to  pro¬ 
vide  maximum  stiffness  and  rigid¬ 
ity. 

A  Practical  Design 

•During  the  experimental  work  on 
afc  systems  of  the  type  under 
consideration,  several  laboratory 
models  were  constructed.  One  of 
these  illustrated  is  a  3,000-mc  signal 
source  of  200  to  300  milliwatts 
output,  using  pushbutton  scanning. 

The  reentrant  type  reference 
resonator  is  made  of  Invar  steel, 
and  is  tuned  by  an  annular  ring  that 
moves  coaxially  inside  the  resonator 
adjacent  to  the  center  post  section, 
similar  to  that  shown  in  Fig.  11. 


Three  polystyrene  rods  support  this 
tuning  ring,  and  they  in  turn  are 
fastened  to  a  spider  on  top  of  the 
resonator.  A  smooth  cam  moves 
this  spring-loaded  spider  through 
the  tuning  range. 

In  the  sample  model  the  tuning 
range  was  100  me,  with  a  total 
travel  of  about  0.375  inch.  A  ver¬ 
nier  dial  with  gear  reduction  was 
used  to  operate  the  cam.  Connected 
to  the  dial  shaft,  between  the  dial 
and  the  gearing  unit,  is  a  clutch 
plate  that  operates  either  of  two 
pairs  of  switch  contacts  for  small 
angular  motions  of  the  dial.  One 
pair  closes  with  motion  in  one  direc¬ 
tion,  the  other  closes  with  motion  in 
the  other  direction.  These  contacts 
are  connected  to  the  scanning  cir¬ 
cuit,  and  put  the  correct  phase  of 
400-cps  voltage  into  the  scanning 
switch  so  that  the  motor  will  scan  in 
the  direction  of  frequency  shift 
caused  when  the  dial  is  turned.  The 
correct  adjustment  of  the  clutch 
spring  is  such  that  only  one  pair  of 
contacts  is  kept  closed  at  all  times. 

The  resonator  is  modulated  by  a 
simple  miniature  dynamic  speaker 
unit,  mounted  so  that  its  metal  dia¬ 
phragm  is  concentric  with  and  just 
under  the  bottom  section  of  the  res¬ 
onator.  A  small  plunger  about  A 
inch  in  diameter  and  §  inch  in 
length  is  connected  to  the  center 
of  the  diaphragm  and  protrudes 
through  a  hole  in  the  bottom  of  the 
cavity,  as  shown  in  Fig.  10.  When 
this  plunger  is  vibrated  by  the  dia¬ 
phragm,  it  cyclically  changes  the 
distribution  of  the  electric  field  in 
the  resonator  gap  space,  thus  pro¬ 
ducing  frequency  modulation. 
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The  tuning  dial  and  gear  reduc¬ 
tion  are  mounted  above  the  Invar 
resonator,  and  beneath  the  panel  is 
the  dynamic  modulator,  unit.  The 
2K41  reflex  klystron  is  mounted  hor¬ 
izontally  with  its  tuning  cam  just 
below  the  base  end.  -The  motor-gen¬ 
erator  unit  and  its  gear  train  are 
under  the  klystron  mount. 

In  designing  this  sample  unit,  a 
small  400-cps  motor-generator  from 
the  Sperry  A-12  pilot  turn-control 
was  chosen  because  it  was  compact, 
had  a  suitable  gear  train,  and  de¬ 
livered  sufficient  torque.  A  400-cps 
motor  was  used  because  it  is  easier 
to  make  an  amplifier  free  from  hum 
pickup  at  that  frequency  than  at 
60  cps.  Any  60-cps  pickup  in  the 
400-cps  amplifier  is  greatly  reduced 
by  the  tuned  circuit  used  to  attenu¬ 
ate  the  second  harmonic  before  it  is 
applied  to  the  motor.  It  is  still  nec¬ 
essary  to  keep  the  amplifier  rela¬ 
tively  free  from  hum  to  prevent 
overloading  of  the  input  stages. 

The  gear  train  supplied  with  the 
motor  was  modified  slightly  to  allow 
the  tuning  cam  to  come  out  at  right 
angles  to  the  motor  shaft,  as  shown. 
The  klystron  tuner  was  redesigned 
to  permit  the  tuning  lever  to  be 
operated  by  a  cam.  A  small  roller  is 
located  at  the  end  of  this  lever  to 
provide  free  motion  over  the  cam 
surface,  especially  on  the  steep 
backside.  This  tiny  roller  is  just 
visible  in  the  illustration.  The 
torque  required  to  move  the  tuning 
lever  over  the  cam  surface  is  about 
2  ounce-inches. 

The  complete  block  diagram  of 
Fig.  8  (Part  I)  shows  the  afc  sy.s- 
tem  of  which  the  schematic  diagram 
for  the  entire  equipment  is  given  in 
Fig.  12.  Triode  tubes  are  used 
throughout.  From  the  input  of  the 
amplifier  (the  crystal  detector)  to 


the  motor  winding  there  is  a  gain 
for  small  signals  of  90  db,  and  from 
the  same  input  to  the  phase  detector 
there  is  a  gain  of  93  db.  A  tuned 
circuit  is  used  at  the  input  of  the 
push-pull  motor-amplifier  to  intro¬ 
duce  a  20-db  attenuation  at  800  cps, 
the  second  harmonic  of  the  sensing 
frequency.  Since  the  second  har¬ 
monic  is  a  maximum  when  the  sys¬ 
tem  is  exactly  in  tune  with  the  ref¬ 
erence  resonator,  it  is  necessary  to 
avoid  putting  second  harmonic 
power  into  the  motor.  No  rotational 
torque  is  produced  by  this  fre¬ 
quency,  but  but  it  would  heat  the 
motor  and  reduce  the  allowable  fun¬ 
damental  frequency  dissipation.  A 
small  amount  of  second  harmonic 
energy  is  desirable  at  the  motor, 
however,  since  it  keeps  the  rotor  jit¬ 
tering  slightly  and  helps  to  reduce 
the  static  friction  in  the  bearings. 
In  this  way  the  value  of  E„  is  made 
smaller,  consequently  improving  the 
motor  error. 

A  transformer-coupled  stage  with 
40-db  gain  is  provided  for  the  anti¬ 
hunt  voltage  from  the  eddy-current 
generator.  This  tube  envelope  also 
contains  a  diode  which  is  used  to 
rectify  some  of  the  signal  to  operate 
a  tuning  meter.  In  automatic  scan¬ 
ning  systems  this  diode  provides 
the  scanning  bias,  as  will  be  ex¬ 
plained  later.  Meter  indication  is 
obtained  when  rtie  tuning  of  the 
klystron  is  within  the  skirts  of  the 
resonator.  It  takes  a  slight  dip  when 
the  system  is  correctly  in  tune. 

The  pushbutton  scanning  switch 
disconnects  the  antihunt  generator, 
and  puts  scanning  voltage  into  its 
amplifier  instead.  The  phase  of  this 
scanning  voltage  is  determined  by 
the  two  pairs  of  contacts  operated 
through  the  clutch  on  the  reference 
resonator  tuning  shaft.  Scanning  is 


produced  by  injecting  the  voltage 
into  the  last  stage  of  the  motor- 
amplifier  by  way  of  the  feedback 
amplifier  circuit.  This  allows  the 
remainder  of  the  circuits  to  respond 
to  the  resonator-detector  signal  as 
soon  as  the  system  drives  within 
frequency  range.  When  the  tuning 
meter  shows  a  reading,  the  scanning 
button  can  be  released  and  the  sys¬ 
tem  will  pull  in  of  its  own  accord. 

The  motor-amplifier  output  stage 
is  push-pull  connected  to  avoid  d-c 
saturation  of  the  transformer  core. 
Signal  voltage  for  the  second  grid 
is  obtained  from  the  output  winding 
of  the  transformer.  The  6SN7  tube 
supplies  a  maximum  of  one  watt  to 
the  motor  control  winding. 

Transformers  in  the  phase 
detector  circuit  are  insulated  at  the 
secondary  to  withstand  1,500  volts 
d-c  working  voltage.  This  is  neces¬ 
sary  since  the  reflector  potential  of 
klystrons  is  negative  with  respect 
to  ground  by  a  rather  high  value. 
An  electrostatic  shield  between  the 
core  and  the  pushpull  output  wind¬ 
ing  is  desirable  to  distribute  the 
capacitances  equally  to  ground.  The 
center-leg  transformer  supplies  the 
reference  voltage  directly  from  the 
400-cps  line. 

Small  crystal  diodes  (a  1N35  bal¬ 
anced  pair)  are  used  as  rectifiers  in 
the  phase  detector.  Vacuum  tubes 
could  be  used  equally  well,  except 
that  isolating  heaters  at  high  nega¬ 
tive  voltages  is  not  always  conven¬ 
ient.  A  brute-force  capacitance 
filter  is  used  to  reduce  any  400-cps 
voltage  which  might  get  onto  the 
reflector.  In  this  unit  an  impedance 
was  provided  in  the  reflector  circuit 
across  which  external  modulation 
could  be  applied  to  the  reflector.  A 
switch  is  connected  across  the  out¬ 
put  of  the  phase  detector  for  turn- 
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FIG.  12 — Complete  circuit  diagram  of  a  working  afc  system  lor  which  the  block  diagram  appears  in  Fig.  8  (Part  1  of  this  article) 


hence  no  bias  is  developed  by  the 
diode.  As  the  klystron  frequency 
gets  within  the  resonant  skirts  of 
the  cavity,  bias  is  developed  and  the 
relay  shifts  to  the  afc  position  and 
the  system  takes  hold.  With  this 
type  of  control  it  is  most  important 
that  the  second  harmonic  signal 
alone  provide  enough  bias  voltage  to 
keep  the  relay  in  the  afc  position. 

For  unattended  operation,  it  is 
desirable  to  select  a  relay  which  is 
hermetically  sealed.  An  unsealed 
relay  can  accumulate  dirt  and  dust 
on  the  contacts,  and  fail  to  operate 
in  low-voltage,  low-current  circuits. 
It  is  also  desirable  to  have  the  relay 
relaxed,  not  energized,  during  nor¬ 
mal  afc  operation.  This  latter  con¬ 
dition  automatically  occurs  in  this 
circuit  since  the  bias  voltage  cuts 
off  the  relay  tube  except  when  scan¬ 
ning. 

Reference 

(2)  P.  A.  Jenks,  Sperry  Report  6225-10.’i.'J. 
Design  Considerations  of  Reentrant  Tyi>e 
Precision  Resonators  for  AFC  (Unpub¬ 
lished). 


to  use  a  relay  tube  to  perform  the 
scanning  function  similar  to  the 
pushbutton  system  just  described. 

The  reference  cavity,  method  of 
modulation,  klystron  tuning  mech¬ 
anism,  and  control  amplifier  were 
essentially  the  same  as  the  previous 
unit.  The  only  n)ajor  changes  are 
in  the  resonator  tuning  cam  and  the 
scanning  control  means.  The  special 
cam  is  made  in  six  steps,  each  step 
at  a  constant  radius  for  the  particu¬ 
lar  channel.  This  type  of  construc¬ 
tion  does  not  require  close  angular 
tolerances  when  changing  channels, 
and  ordinary  switch-type  detent 
mechanisms  can  be  used.  It  may  be 
necessary  to  couple  a  wafer  switch 
to  the  cam  shaft,  so  that  a  correc¬ 
tion  in  the  d-c  reflector  voltage  can 
be  made  at  each  channel  to  peak  the 
power  output. 

The  diode  previously  used  to  pro¬ 
vide  signal  for  the  tuning  meter  is 
now  also  used  to  bias  the  relay  tube 
to  cutoff.  During  scanning  no  sig¬ 
nal  is  in  the  control  amplifier,  and 


ing  off  the  electronic  afc  system, 
but  it  does  not  affect  the  external 
modulation  circuit. 

Since  rather  high  value  resistors 
are  used  in  the  reflector  circuit,  it  is 
advisable  to  have  some  means  of 
preventing  the  reflector  from  draw¬ 
ing  excessive  current  should  the 
reflector  voltage  momentarily  go 
positive.  The  simplest  method  is  to 
connect  a  0.25-watt  neon  bulb  across 
the  output  of  the  phase  detector.  A 
more  desirable  way  is  to  use  a  di¬ 
ode  between  the  reflector  and  the 
cathode  of  the  klystron.  Any  ten¬ 
dency  of  the  reflector  to  go  positive 
with  respect  to  the  cathode  is  pre¬ 
vented  immediately  by  conduction 
of  the  diode. 

Six  Channels  with  Automatic  Scan 

Another  experimental  model  had 
six  channels  spaced  30  me  apart  at 
3,000  me  and  incorporated  the  auto¬ 
matic  scanning  feature.  It  used  a 
cutoff  tube  to  control  the  scanning, 
but  a  more  satisfactory  method  is 
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\  Cinch  Molded,  Octal  and  Loktal, 

\  Chassis  Clinch  Sockets  are  mounted  in 

specially  punched  chassis  holes,  and  are  rigidly 
fastened  by  lugs  sheared  from  the  chassis.  The  same 
punched  chassis  hole  is  used  for  either  socket.  Octal  or  Loktah 
Compact  with  simplicity  of  desrgn  ...  and  ease  of  assembly  . . . 
the  Cinch  Chassis  Clinch  Socket  saves  valuable  space;  dimen¬ 
sional  details  are  here  illustrated.  Samples  and  the  application 
services  of  our  field  engineers  are  available  on  request. 
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LOKTAL  SOCKET  NO.  6983 


CINCH  MOLDED  CHASSIS  CLINCH 
OCTAL  SOCKET  NO.  9914 


cmcH 


MANUFACTURING 

CORPORATION 


Svkti^arY  of  UNITED-CARR  FASTENER  CORPORATION,  Cambridg*  45,  Mmmi 
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Efficiency  of 

INDUCTIVE  COUPLING 


Power  transfer  through  inductively  coupled  resistive  circuits  is  given  directly  from 
chart,  or  coil  parameters  can  be  found  if  required  efficiency  is  known 


The  chart  expresses  m 
graphical  form  the  exact  re¬ 
lation  between  circuit  fe*Q^  and 
efficiency  Yj  given  in  the  equa¬ 
tion.  If  the  load  includes  react¬ 
ance,  it  can  be  lumped  with  the 
secondary  reactance ;  k  may  then 
exceed  unity.  This  chart  shows 
that  efficiency  rises  as  Qp  or  /e  is 
increased,  or  when  Q«  — >  1. 

One  application  of  the  chart  is 
in  induction  heating,  the  load 
comprising  the  secondary  and 


By  A.  C.  HUDSON 

National  Reaeareh  Lahoratoriea 
Ottatca,  Ontario 

the  work  coil  the  primary.  For 
example,  a  2.56  in.  diameter 
work  coil  1.5  in.  long  with  a  Q 
of  28.3  at  200  kc  is  used  to  heat 
a  section  of  steel  tubing  0.5  in.  in 
diameter,  1.5  in.  long  to  850  C. 
By  assuming  symmetrical  cur¬ 
rent  flow  and  allowing  for  skin 
effect,  Qs  is  found  to  be  0.44  and 


k  is  0.128.  (For  calculation  of 
skin  depth,  permeability  is 
assumed  to  be  unity,  as  it  will  be 
at  the  final  temperature.  Below 
the  Curie  point  the  error  in  this 
assumption  will  be  safe  because 
the  magnetic  effect  will  increase 
efficiency.)  The  chart  shows 
that  the  efficiency  is  14.8  percent. 

Reducing  the  work  coil  diam¬ 
eter  by  36  percent  will  increase 
k  by  54  percent,  thus  doubling 
the  efficiency. 
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Something  New  Has  Been  Added  to  the  MALLORY  Line 
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FERRULE 

RESISTORS 


with  Grade  1,  Class  1,  Vitreous  Enamel 


Mallory  already  manufactures  a  large  and  varied  line  of  fixed  lug  and  adjustable 
vitreous  enamel  resistors.  Now  it  adds  to  that  line  with  a  series  of  ferrule  resistors, 
available  in  seven  different  wattages  and  sizes. 

These  new  approved  precision  products,  measuring  up  to  Mallory’s  famous  standards 
of  premium  quality,  use  the  same  type  enamel  as  Mallory  Grade  1,  Class  1,  RN 
Resistors — enamel  that  won’t  chip,  crack  or  craze  even  under  continuous  service 
at  275°  C. — enamel  that  remains  undamaged  even  after  thermal  shock  tests  from 
275°  to  0°  C.  What’s  more,  the  metal  ferrules  meet  Navy-approved  standards  for 
mechanical  strength,  have  high  conductivity  and  are  secured  to  the  winding  form 
with  high  temperature  ceramic  cement,  electrically  and  mechanically  bonded  to  the 
resistance  element. 

• 

You’ll  like  everything  about  these  new  ferrule  resistors,  including  the  fact  that  they 
fit  conventional  fuse  type  mounting  clips  and  can  be  interchanged  with  the  resistors 
you  now  use.  Contact  our  district  sales  office  or  w'rite  us  direct. 


TYPE 

RATING 

Resistance  Range 

Min. 

Max. 

CF  10 

10  Watts 

0.2  ohms 

5  M  ohms 

CF  15 

15  WoHs 

0.3  ohms 

10  M  ohms 

CF  35 

35  Wotts 

0.5  ohms 

25  M  ohms 

CF  45 

45  Wotts 

0.7  ohms 

40  M  ohms 

CF  100 

100  Watts 

1 .5  ohms 

80  M  ohms 

CF  150 

1  50  Watts 

2.6  ohms 

1  20  M  ohms 

CF  200 

200  Wotts 

3.2  ohms 

1 60  M  ohms 

3V,. 


6Vu 


lOVu 


ILLVn  I  RESISTORS 
(FIXED  AND  VARIABLE) 


P.  R.  MALLORY  &  CO.,  Inc.,  INDIANAPOLIS  6,  INDIANA 
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put  to  output  acts  as  a  band-pas^ 
filter  from  30  to  10,000  cycles. 

Since  a  rising  characteristic  if 
desired  (at  about  2,000  cycles)  with 
the  ribbon  microphones  commonly 
used  by  the  BBC,  the  first  siage  hai^ 
a  choke  in  the  plate  circuit  to  in¬ 
crease  the  gain  at  higher  frequen¬ 
cies,  and  suitable  capacitors  art 
chosen  for  the  coupling  circuits. 
These  capacitors  are  inserted  or 
taken  out,  depending  on  the  low- 
frequency  correction  desired. 


TUBES  AT  WORK 


Including  INDUSTRIAL  CONTROL 
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Remote  Amplifier  cmd  PToqrcim  Meter 

Automatic  Opinion  Meter . 

High  Accuracy  Signal  Generator .... 

Tests  lor  Biggest  Inch . 

X-Rays  lor  Railroad . 

French  Coax  Cable  Laid . 


As  previously  mentioned,  gain 
control  is  accomplished  by  two  po¬ 
tentiometers,  one  of  which  is  in  the 
grid  circuit  of  the  second  stage,  and 
the  other  in  the  feedback  circuit 
of  the  first  stage.  Both  potentiome- 
One  of  the  most  interesting  pieces  tively  shunting  the  choke,  restricts  ters  are  on  the  same  shaft,  and 
of  apparatus  which  I  have  seen,  and  its  effect  to  frequencies  below  30  their  operation  is  as  follows:  the 
with  which  I  have  worked,  is  the  cycles.  Thus  the  amplifier  from  in-  feed-back  potentiometer  operates  by 
BBC  amplifier  to  be  described. 

The  uniqueness  of  this  amplifier 
was  amply  illustrated  during  war¬ 
time,  because  it  served  as  both  con¬ 
trol  room  equipment,  in  small  con¬ 
tinuity  studios,  monitor  amplifier, 
recording  feed  amplifier,  and  many 
others  in  addition  to  its  main  job 
as  a  remote  amplifier.  It  was  the 
main  factor  in  keeping  the*  BBC 
on  the  air  during  the  Blitz,  and 
indeed  during  the  entire  war. 

The  amplifier  circuit  consists  of 
two  high-gain  stages  utilizing  high- 
slope  pentodes,  with  an  over-all  gain 
of  about  90  db,  a  dual  potentiome¬ 
ter  between  the  two  stages,  which 
acts  not  only  to  control  the  signal 
voltage  to  the  second  stage,  but 
also  controls  the  amount  of  feed¬ 
back;  and  a  program  metering  cir¬ 
cuit,  which  measures  the  approxi¬ 
mate  power  delivered  to  the  line, 
instead  of  voltage,  as  is  customary. 

The  tubes  used,  type  AC/SP3, 
have  a  rather  steep  grid-plate 
curve:  7.5  ma/v  (7,500  ju.mhos).  The 
overall  gain  of  90  db  is  aided  by  the 
special  input  transformer.  The  leak¬ 
age  inductance  of  this  transformer, 
plus  the  grid-cathode  capacitance 
and  the  0.05  [if  across  the  primary, 
constitute  a  low-pass  filter  cutting 
off  at  approximately  10,000  cycles. 

The  output  circuit  of  the  second 
stage  also  constitutes  a  low-pass 
filter,  with  the  plate  choke  shunting 
the  load  for  the  low  frequencies.  A 
resistor  in  the  plate  circuit,  effec- 


Remote  Amplifier  and  Program  Meter 

By  Don  V.  R.  Drenner, 

Engineer,  KOOF 
Coffeyville,  Kansas 
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IMC  PRODUCTS:  MocalUn  Mica  Products— Vortax 
Vamishod  Cloth  and  Tapos— Vorslot  Combination 
Slot  Insulation— Vamishod  Silk  and  Papor — Fibor- 
glas  Eloctricai  Insulation  —  Manning  Insulating 
Popors  and  Prossboards  —  Dow  Coming  Sili> 
1— Dioflox  Vamishod  Tubings  and  Sotw- 
rotod  Sloovings  of  Cotton  and  Fiborglas  — 
Notional  Hard  Fibro  and  Fishpapor— Phono* 
lito  Bakoiito— Pormacol  Adhosivo  Tapos  — 
Asbostos  Wovon  Tapos  and  Sloovings— Cot¬ 
ton  Tapos,  Wobbings  and  Sloovings  — 
Podigroo  Insulating  Vomishos- Wodgio 
Brand  Wood  Wodgos. 


INSULATION 


*Locol  Slocks  Avoiloblo 


MANUFACTURERS  CORPORATION 


RapratantaNvos  in: 

MINNEAPOUS  3:  1203  Harmon  Ploca  PEORIA  S:  101  Hainz  Court 


*  CHICAGO  6 
SAS  W.  Washington 
Boulavfvd 


*aJVELAND  14 
1231  Suporior 
Avo.,  N.  E. 


MILWAUKEE  2  /- DAYTON  2 

312  East  Wisconsin  *V.C#  ja  av'T'XO'  t3tS  Mutual  Homo 
Avanua  '  Building 

DETROIT  2:  11341  Woodward  Avanua 


e  IMC  Engineer®  —  —  — " 

but  not  on  your 


payroll . . . . 


WILL  HELP;  YOU  “RING  UP“  THE  RIGHT 

A  1 

INSULATION  FOR  YOUR  NEEDS 

-p 

If  you  have  a  problem  in  the  application  of  electrical 
insulation,  go  to  the  expert  for  guidance.  Call  on  your 
t  nearest  IMC  Engineer.  He’ll  be  glad  to  show  you  the 

*  tight  insulation  to  meet  your  needs,  and  he’ll  probably 

_ h'  save  you  money.  You’ll  improve  your  products,  too, 

by  nudung  them  more  trouble  free  and  long  lasting. 

The  IMC  Engineer  is  especially  trained  to  help  you 
solve  your  electrical  insulation  problems.  Get  the 
most  help  from  him  by  asking  him  to: 

1.  Assist  you  in  the  selection  of  the  best  insulating 

■  materials  for  the  job. 

2.  Familiarize  you  with  their  proper  application. 

3.  Suggest  ways  to  eliminate  waste. 

4.  Help  you  increase  your  production. 


that  the  meter  reads  full-scale,  Qr  tic  to  give  the  desired  logarithmic 
zero  at  the  left-hand  side.  Move-  law,  and  a  stMding  current  to  de¬ 
ments  of  the  meter  to  the  right-  fleet  the  meter  to  zero, 
hand  side  are  aided  by  its  spring, 
but  those  to  the  left  are  retarded 
by  it.  In  addition  to  a  very  lightly 
damped  movement,  this  action 
allows  the  meter  to  rise  on  a  rapid 
program  peak  in  less  than  4  milli¬ 
seconds. 

The  return  of  the  meter  to  the 
left  is  further  retarded  by  the 
R-C  combination  across  the  grid  of 
the  pentode  which  feeds  the  meter. 

The  return  time  from  full  deflec¬ 
tion  (the  meter  rises  withip  2  db  of 
the  value  of  the  applied  peak  signal 
in  4  milliseconds),  is  in  the  order 
the  progressive  application  of  nega-  of  3  seconds.  In  some  models  a  fur¬ 
tive  feedback  in  8  steps  of  2  db  ther  damping  of  the  return  time 
each  over  the  first  9  studs  of  the  is  arranged  by  a  large  capacitor 
potentiometer.  The  grid  circuit  po-  thrown  into  the  circuit  by  a  relay, 
tentiometer  operates  over  the  re-  so  that  the  meter  will  rise  and  hold 
maining  studs,  providing  attenua-  its  position  for  several  minutes.  The 
tion  of  2  db  also  oyer  the  greater  meter  face  is  calibrated  in  divisions 
part  of  the  range,  and  then  in  larger  reading  1  to  7 ;  each  division  repre¬ 
steps  to  give  a  complete  fade-out.  sents  4  db. 

There  are  35  studs  on  both  po-  The  screen  and  bias  voltages  of 
tentiometers,  and  studs  35  to  27  on  the  pentode  are  controlled  by  small 
the  grid-circuit  potentiometer  are  variable  resistors,  and  the  meter 
connected  together,  so  that  from  circuit  can  be  calibrated  so  that 
stud  26  onward  the  gain  is  in-  it  operates  over  the  particular 
creased  by  decreasing  the  negative  curved  portion  of  its  characteris- 
feedback,  the  gain  of  the  second 
stage  being  at  maximum  so  far  as 
its  input  circuit  is  concerned.  So 
far  as  attenuation  is  concerned, 
from  0  to  stud  11  it  is  3  db  per  step; 
from  stud  11  to  35  it  is  2  db.  When 
the  control  potentiometers  are  at 
stud  35,  the  grid  circuit  of  stage 
two  is  maximum,  and  the  feedback 
on  stage  one  is  at  minimum. 

The  maximum  voltage  gain  at 
1,000  cycles,  working  into  a  600- 
ohm  load,  is  91  db.  The  gain  at 
9,000  cycles  is  plus  4  db,  and  at  50 
cycles  minus  5  db,  with  respect  to 
that  at  1,000  cycles,  when  the  cor¬ 
rection  networks  and  chokes  are  in 
use  for  ribbon  microphones. 

Peak  Program  Meter 

The  most  interesting  part  of  this 
amplifier  is  the  output  meter.  In 
BBC  parlance  this  is  the  ppm,  or 
peak  program  meter  and  it  is  used 
to  control  virtually  all  program¬ 
ing  at  the  BBC.  It  consists  of  a 
diode  and  a  pentode,  the  latter  hav¬ 
ing  a  right-hand  zero  meter  in  its 
plate  circuit.  The  initial  plate  cur¬ 
rent  of  the  pentode  is  arranged  so 


Meter  Circuit 

Since  the  impedance  of  the  lines 
into  which  the  amplifier  operates 
may  vary  considerably,  the  peak 
program  meter  is  connected  across 
a  2,000-ohm  load  resistor  included 
in  the  amplifier  output  circuit.  The 
voltage  across  this  resistance,  and 
therefore,  the  total  current  in  the 
output  loading  network  is  main¬ 
tained  constant  whatever  the  im¬ 
pedance  of  the  line  may  be.  With 
this  arrangement,  for  a  particular 
reading  of  the  program  meter,  the 
maximum  variation  of  the  level  sent 
to  the  line  varies  within  practical 
limits  of  plus  or  minus  1.5  db. 

Program  voltages  are  rectified  by 
the  diode,  which  charges  the  capac¬ 
itor  connected  across  the  grid  cir¬ 
cuit  of  the  pentode,  and  thus  re¬ 
duces  the  total  plate  current.  Zero 
deflection  corresponds  to  1  ma.  The 
resistor  across  the  capacitor  grad¬ 
ually  allows  the  charge  to  leak  off, 
and  the  meter  returns  to  zero;  that 
is,  the  bias  is  removed  from  the 
grid,  and  the  plate  current  goes  to 
the  predetermined  maximum. 


View  of  the  remote  amplifier  and  program 
meter  with  power  supply  oboee 


Automatic  Opinion  Meter 


T.  A.  Rich 

(itntral  Engineering  and  Consulting 
Lahoratorjf 


By  Robert  R.  Person 

Sipccial  Products  Division 


General  Electric  Compang 
Schenectady,  X.  Y. 


Group  opinion  can  be  quickly  in¬ 
dicated  by  means  of  an  oral  ballot 
or  show  of  hands,  but  the  results  of 
these  methods  are  sometimes  mis¬ 


leading  because  of  human  error, 
prejudiced  interpretation,  or  be¬ 
cause  'of  the  influence  on  people 

(continued  on  p  156) 
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Complete  schematic  diagram  of  opinion  meter 
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LOOK  FOR  IT  IN  G.Es'S 
COMPLETE  RECTIFIER  SERVICE 

When  you  wonder  which  rectifier  to  use,  and  how  it  can  best 
be  applied,  just  bring  your  problem  to  us.  You’ll  be  sure  of 
receiving  sound,  impartial  advice,  because  General  Electric 
builds  a/l  three  basic  types.  Our  engineers  have  no  axe  to 
grind.  They  are  interested  only  in  helping  you  choose  the 
best  rectifier  to  suit  your  particular  requirements. 

And  remember,  whether  your  needs  involve  copper -oxide, 
selenium,  or  Tungar  rectifiers,  you  can  benefit  by  our  years 
of  practical  experience  in  designing  and  manufacturing 

"Trstit-mark  Reg.  U.  S.  Pat.  Off. 


components  and  complete  units  for  virtually  every  applica¬ 
tion.  We’ve  built  rectifiers  as  small  as  three-sixteenths  of  one 
inch  —  as  big  as  ten  tons  —  and  everything  in  between. 

For  information  on  any  rectification  problem,  write  to 
Section  A50-1231,  General  Electric  Co.,  Bridgeport  2,  Conn. 

G.E.  MAKES  ALL  THREE 

SELENIUM  •  COPPER-OXIDE  •  TUNGAR 

RECTIFIERS 


GENERAL  »  ELECTRIC 
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Crystals  as  Detectors  of  Nucleor  Radiation . 
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Tapered  Coaxial  Junctions . 
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Crystals  as  Detectors  of  Nuclear  Radiation 


electron.  Because  of  the  wide 
spaces  in  the  crystal  lattice  of  dia¬ 
mond,  the  electron  travels .  a  rela¬ 
tively  great  distance  under  accele¬ 
ration  from  the  externally  applied 
potential  gradient  and  attains  high 
velocity.  Upon  finally  striking  an¬ 
other  carbon  atom  in  the  crystal, 
the  electron  dislodge.s  additional 
electrons.  The  avalanche  proceeds 
in  much  the  same  manner  as  the  gas 
ionization  in  G-M  tubes,  producing 
a  sharp  output  pulse.  Because  the 
crystal  has  faster  recovery  follow¬ 
ing  the  avalanche,  it  is  capable  of 
higher  counting  rates  and  shorter 
resolutions  than  G-M  counters. 

The  larger  the  diamond,  the 
greater  the  sensitivity;  a  diamond 
measuring  i  inch  on  each  face  has 
approximately  the  sensitivity  for 
gamma  rays  as  laboratory  con¬ 
structed  G-M  tubes.  The  diamond 
counter  must  be  clear  and  free  from 
faults.  Discoloration  is  apparently 
indicative  of  abnormal  orientation 
of  outer  electrons  in  the  atom; 
faults  interrupt  the  ionization  ava¬ 
lanche.  About  one  in  forty  indus¬ 
trial  diamonds  are  suitable  for 
counters,  cost  about  the  same  as 
G-M  tubes,  and  have  much  longer 
life.  Diamond  is  the  only  material 
so  far  investigated  that  has  suffi¬ 
ciently  low  background  noise  at  nor¬ 
mal  temperatures  for  this  applica¬ 
tion.  Because  they  are  much  smaller 
than  G-M  counters,  diamond  count¬ 
ers  are  especially  useful  in  explor¬ 
ing  small  spaces.  The  circuits  and 
indicators  are  the  same  as  those 
Experimenlal  mounting  lor  diamond  counter  used  with  G-M  counters. 


Diamonds,  and  possibly  other  crys¬ 
talline  substances  such  as  sodium 
chloride,  can  be  used  to  detect  nu¬ 
clear  and  x-ray  radiation,  A  dia¬ 
mond  crystal  mounted  as  shown 
below  between  brass  electrodes  that 
are  maintained  at  a  potential  dif¬ 
ference  of  about  1,000  volts  acts 
much  like  a  Geiger-Mueller  counter 
tube,  but  is  capable  of  faster  count¬ 
ing. 

Radioactivity  studies  conducted 
by  Dr.  L.  F.  Curtiss  of  the  National 
Bureau  of  Standards  have  shown 
that  diamonds  are  highly  sensitive 
to  gamma  rays,  and  probably  to 
other  nuclear  radiations.  Similar 
experiments  at  the  Bell  Telephone 
Laboratories  with  alpha  particles 
gave  the  same  results.  In  this  case 
the  electrodes  were  both  placed  on 
the  same  side  of  the  diamond  crys¬ 
tal  because  of  the  poor  penetration 
of  this  radiation. 

When  a  high  energy  particle 
strikes  a  carbon  atom  in  a  diamond 
crystal  it  is  absorbed,  liberating  an 


Dick  Sinnott,  one  of  lour  high  school  stu¬ 
dents  who  built  this  cyclotron,  adjtuts  belt 
to  roughing  pump  to  initiate  eacuum  in 
chamber 


General  impression  is  that  nuclear 
accelerators  such  as  cyclotrons  are 
complicated  scientific  apparatus 
that  interest  only  advanced  physic¬ 
ists.  Because  of  this  impression,  it 
has  been  stated  that  nuclear  re¬ 
search  can  only  be  carried  on  by 
laboratories  backed  with  hugh  fi¬ 
nancial  resources. 

Actually  many  details  of  nuclear 
reactions  and  electron  optics  can 
be  studied  using  relatively  simple 
and  inexpensive  equipment.  Pio¬ 
neering  research  has  passed  on  to 
frontiers  requiring  very  high  en¬ 
ergy  machines,  but  much  is  left 
to  de  done  filling  in  the  studies  at 
low  ehergfes. 

The  students  at  El  Cerrito,  Cali¬ 
fornia  high  school  have  built  the 
1,000,000  electron  volt  cyclotron 
shown  here  under  the  direction  of 
their  physics  teacher  B.  V.  Siegal. 
The  machine,  patterned  after  a  100 
mev  cyclotron  at  the  Berkeley 
campus  of  University  of  California, 
cost  $600,  some  parts  being  ob¬ 
tained  from  war  surplus,  but  is 
valued  at  $7,000,  counting  donated 
labor.  Research  Foundation  of  New 
York,  holder  of  Dr.  E.  0.  Lawr¬ 
ence’s  cyclotron  patents,  has  given 
the  school  a  royalty  free  license  for 
the  machine.  Cans  of  water  form¬ 
ing  a  3-ft  thick  wall  provide  suffi- 
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BEAT 

FREQUENCY 

GENERATOR 


This  instrument  has  found  universal  acceptance  because 
of  its  wide  frequency  coverage  from  20  cycles  to  5  mega¬ 
cycles.  A  five  step  decade  attenuator  provides  a  means 
by  which  extremely  small  output  voltages  can  be  accu¬ 
rately  set  and  a  six  position  switch  enables  any  one  of 
a  variety  of  output  impedances  to  be  quickly  selected. 

SPECIFICATIONS; 

FREQUENCY  RANGE:  20  cycles  to  5  megacycles  in  two  ranges. 

Low  range:  20  lo  30,000  cycles. 

High  range:  30  kc  to  5  megacycles. 

FREQUENCY  CALIBRATION;  Accuracy  r2  cycles  up  lo  100  cycles, 
+2%  above  100  cycles. 


STABILITY:  About  S  cycles  drift  below  1000  cycles.  On  low  range, 
drift  becomes  negligible  percentage  with  increasing  frequency. 
On  high  range,  drift  it  3%  or  lets. 

ADJUSTMENT:  High  and  low  ranges  hove  individual  xero  beat 
adjustments.  Low  range  may  be  checked  against  power  line 
frequency  with  front  panel  I  inch  cathode  ray  tube. 

OUTPUT  POWER  AND  IMPEDANCES:  Rated  power  output:  One  woH. 
available  over  the  low  frequency  range  from  output  impedances 
of  20,  50,  200,  500,  1000  ohms,  and  over  both  high  and  low 
frequency  ranges  from  an  output  impedance  of  1000  ohms. 

DISTORTION:  5%  or  less  at  1  watt  output,  2%  or  lest  for  voltage 
output. 

VOLTMETER  ACCURACY:  +3%  of  full  scale  reading. 


For  further  details  write  for  Catalog  E 


QX-CHECKER  type  uo-a 


This  production-test  instrument  is  specifically  designed  to  compare 
relative  losses  or  Q  simultaneously  with  inductance  or  capacitance  in 
one  operation  and  with  a  single  setting.  Built  to  laboratory  precision 
standards,  the  QX-Checker  ie  a  sturdy,  foolproof  instrument  for  use  in 
production  work  by  any  usual  factory  personnel. 

SPECIFICATIONS: 

FREQUENCY  RANGE:  100  kc  to  25  me  in  6  ranges  using  plug-in  coils. 
ACCURACY  OF  COIL  CHECKS;  May  be  checked  against  standard  to  wMtin 
about  0.3%  with  coil  values  of  10  microhenries  to  10  millihenries  and 
Q  of  100  or  greater. 

CAPAQTANCE  RANGE:  Capacitance  values  ranging  between  approximately 
3-1000  mmf  may  be  checked  against  a  statsdord  to  an  accuracy  of  a  few 
tenths  of  one  mmf  if  the  Q  of  the  capacitor  is  high. 


BOONTO 


lADIO 


DESIGNERS  AND  MANUFACTUMRS  OF 
THE  "0~  METER  .  .  .  OX-CHECKER 
FREQUENCY  MODULATED  SIGNAL  GENERATOR 
SEAT  FREQUENCY  GENERATOR 
AND  OTHER  DIRECT  READING  TEST  INSTRUMENTS 
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ductor  of  2.80  X  0.500  =  1.160-in. 
diameter  is  r^uired.  Brass  pipe  of 
1.250-in.  outside  diameter  and 
0.049-in.  wall  thickness  gives  this 
inner  diameter.  For  space  require¬ 
ments  the  axial  length  of  the  taper 
is  to  be  about  1.25  in.  Assume  9, 
is  20  deg.  Then  tan(9i/2)  =  0.0765, 
or  9i  is  8.76  deg.  The  other  dimen¬ 
sions  are 

L,  =  =  1.202  in. 

Li  =  Hi/tanOi  =  1.233  in. 

Si  =  (JB,/tan9,)  =  0.379  in. 

Si  =  (Ri/t&nOi)  =  0.389  in. 
The  coaxial  taper  is  machined  to 
these  dimensions. 


cient  absorption  to  protect  students 
from  radiation.  Since  this  picture 
was  taken,  the  machine  has  been 
dismantled  to  incorporate  changes 
that  will  increase  the  developed  en¬ 
ergy. 


sign  equation  simplifies  to 

Ri/Ri  =  Ri7Ri'  = 

tan  (9t/2)  /tan  (9i/2) 

By  way  of  illustrating  the  appli¬ 
cation  of  these  equations,  suppose 
a  standard  60-ohm  type-N  con¬ 
nector  line  is  to  be  connected  to  a' 
50-ohm  slotted  section  made  from 
commercially  available  brass  tub¬ 
ing.  The  type-N  connector  line  has 
an  inner  conductor  of  0.120-in.  di¬ 
ameter,  and  outer  conductor  of 
0.276-in.  diameter  giving  a  ratio  of 
radii  of  2.80.  If  the  inner  conduc¬ 
tor  of  the  slotted  line  is  chosen  to 
be  0.500-in.  diameter,  an  outer  con¬ 


Tapered  Coaxial  Junctions 
By  Banford  Hershfikli) 

Olenn  L.  Martin  Co. 
Baltimore,  Md. 


3-Cni  Continuous  Range  Oscillator 

By  Irving  M.  Gottlieb 

Electrical  Engineer 
Loe  Angelee,  Calif. 


Design  and  testing  of  r-f  plumbing  stant  power  at  any  frequency  within 
components  in  the  3-cm  band  can  be  the  range  of  8,800  to  9,500  me  by 
Essential  parameters  of  tapered  iuncUon  greatly  facilitated  by  means  of  a  tuning  a  calibrated  dial  to  the  de¬ 
signal  generator  capable  of  provid-  sired  frequency.  A  precision-cali- 
ing  continuous  calibrated  tuning  brated  tunable  cavity  is  employed 
over  the  desired  frequency  range,  as  a  wavemeter  to  check  the  tuning 
With  the  laboratory  oscillators  dial  calibration  from  time  to  time, 
available,  it  is  a  very  tedious  and  Once  the  tuning  dial  has  been  cali- 
laborious  process  to  plot  frequency  brated,  one  merely  selects  the  de¬ 
characteristics  of  a  mixer  unit  or  to  sired  frequency  increments  and 
obtain  the  Q  of  a  resonant  cavity,  records  the  corresponding  micro- 
The  desirable  requirement  that  wave  power  output  from  the  compo- 
power  output  remain  constant  over  nent  under  test.  The  plumbing 
the  frequency  band  involved  in  the  setup  used  is  shown  in  the  photo¬ 
measurement  procedure  is  difficult  graph, 
to  satisfy,  inasmuch  as  the  reflector 
potential  adjustment  for  the  reflex 
klystron  affects  both  power  and 
frequency. 

The  system  described  delivers  con- 


To  CHANGE  DIMENSIONS  of  a  coaxial 
line  without  changing  its  charac¬ 
teristic  impedance  or  introducing 
noticeable  discontinuities,  a  tap¬ 
ered  coaxial  junction  is  used.  Char¬ 
acteristic  impedances  of  two  coax¬ 
ial  lines  having  the  same  dielectric 
are  equal  if  the  ratios  of  their  radii 
are  equal.  However,  an  abrupt  di¬ 
mensional  change  at  a  junction  in¬ 
troduces  a  shunt  capacitance.  A 
long  transitional  section  would 
eliminate  this  discontinuity,  but 
would  be  cumbersome.  Using  the 
following  relations,  a  reasonably 
short  taper  can  be  made  that  pro¬ 
vides  a  sufficiently  good  match  for 
use  with  slotted  coaxial  lines  in 
measuring  impedances  and  in  other 
applications  requiring  negligible 
reflections. 

The  impedance  of  a  conical  coax¬ 
ial  transmission  line  is,  using  the 
dimensional  notation  of  the  accom¬ 
panying  drawing,  and  with  c  desig¬ 
nating  the  dielectric  constant 
Z,  =  (138/.*'*)  log  cot  (9,/2)  X 
tan(9,/2) 

The  impedance  of  a  uniform  coax¬ 
ial  transmission  line  is 

Zc  =  (138/./'*)  log  Ri/Ri 
Hence  for  minimum  discontinuity 
(138/./'*)  log  iRJRi')  = 
(138/.*'*)  log  = 

(138/«‘'*)log  cot(972)tan(9,/2) 
When  the  dielectric  is  air,  this  de- 


Klystron  Operation 

Both  the  power  output  and  fre¬ 
quency  of  oscillation  of  a  kljrstron 

(continutd  M  p  110) 
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CRtSTAc 

CvRMMf 


;avit>  tuning 

DIAL 


CAVITY 

WAVEMETER 


ATTENUATING 

SECTION 


electronical  l.Y 
CONTROLLED 
REPELLER 

voltage  sup*>ly 


PLUMBING 

UNDER 

test 

output 

crystal 


KLYSTRON  \  MONITORING 
OSCILLATOR  CRYSTAL 


Microwore  measuring  dreuit  consists  of  a  klystron  osdUator  and  dial  and  linkog*  for 
cority  tuning:  monitoring  crystal  to  feed  an  electronic  voltage  control;  wavemeter  ond 
attenuating  section;  and  crystal  to  measure  output  from  plumbing  under  test 
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TYPE  ATV  standard  FM 
and  television  lead-in  lines 


THE  LEAD-IN 
CAN  MAKE  ALL 
THE  DIFFERENCE 


Anaconda  Type  ATV  lead- 
in  lines  have  low  attenua¬ 
tion  and^are  matched  to  FM 
and  television  receivers. 


Anaconda  Type  ATV*  lead-in  lines  are  designed  for  mini¬ 
mum  signal  loss  and  maximum  freedom  from  distortion 
in  FM  and  television  reception.  The  satin-smooth  poly¬ 
ethylene  insulation  of  Type  ATV  line  sheds  water  readily, 
thus  avoiding  subsequent  impedance  discontinuities.  This 
material  also  has  exceptionally  high  resistance  to  corro¬ 


sion. 


There  is  a  wide  selection  of  correctly  engineered  lead-in 
lines  for  75, 125, 150  and  300  ohms  impedance  unshielded 
and  150  ohms  shielded— each  designed  to  fulfill  the  exact¬ 
ing  requirements  of  wide-band  reception. 


*An  Anaconda  Trade-Mark 


ANACONDA  RESEARCH  BRINGS  YOU  A 
COMPLETE  LINE  OF  HIGH-FREQUENCY 
CABLES  OF  ALL  TYPES 

Make  Anaconda  your  headquarters  for  high-fre¬ 
quency  cables.  Write  for  a  useful  folder  containing 
electrical  and  physical  characteristics  of  the  com¬ 
plete  line  of  Anaconda  coaxial  cables.  Also,  ask  for 
a  bulletin  giving  the  characteristics  of  Type  AT\^ 
lead-in  lines.  Address:  Anaconda  Wire  and  Cable 
Company,  25  Broadway,  New  York  ■<,  New  York. 


anaconda  wire  and  cable  company 
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lac  and  other  phonograph  records 
particularly  when  they  are  used 
for  programming  broadcast  sta¬ 
tions.  The  simpler  unit  type  210A 
is  aiso  available  and  includes  an 
amplifier.  The  latter  unit  is  suit¬ 
able  for  laboratory  or  home  use. 


NEW  PRODUCTS 


Edited  by  A.  A.  McKENZIE 


New  equipment,  components,  packaged  units, 
allied  products;  new  tubes.  Catalogs  and  manu* 
facturers’  publications  reviewed. 


Photoelectric  Package 

John  T.  O’Connor  &  Co.,  208  South 
Valley  Road,  West  Orange,  N.  J. 
men  is  placed  within  a  test  coil  and  The  Electronic  Handyman  is  a  pho- 
when  a  bridge  circuit  i§  balanced  toelectric  device  designed  as  a  semi- 
for  zero  meter  reading,  other  parts  universal  equipment  for  switches, 
can  be  compared  with  the  original  counters,  gages,  and  controls  that 
at  a  rate  exceeding  1,500  per  hour. 

Tolerances  are  established  on  the 
basis  of  a  meter  reading.  Addition- 
information  is  given  in  bulletin 
GEA-4894. 


W  attmeter-Moni  tor 

Graybar  Electric  Co.,  420  Lexing¬ 
ton  Ave.,  New  York,  N.  Y.  Western 
Electric  type  3A  power  and  im¬ 
pedance  monitor  serves  as  a  radio 
frequency  wattmeter  and  standing 
wave  ratio  indicator.  It  protects  the 


Standing  Wave  Detector 

DeMornay-Budd,  Inc.,  475  Grand 
Concourse,  New  York  51,  N.  Y.  A 
new  standing  wave  detector  operat¬ 
ing  in  the  frequency  band  from  23 
to  27  kilomegacycles  utilizes  a  solid 
steel  block  from  which  the  main 
block  and  waveguide  extremities 
are  machined  and  then  gold  plated. 


can  be  actuated  by  a  light  beam. 
Suitable  added  mechanisms,  also 
available,  convert  the  basic  unit 
to  a  wide  variety  of  industrial  uses. 
A  descriptive  brochure  suggests 
many  specific  applications. 


transmitter  and  transmission  line 
system  from  damage  by  automat¬ 
ically  shutting  off  power  when 
changes  in  transmission  line  load 
impedance  occur.  The  monitor  is 
standard  equipment  in  the  com¬ 
pany’s  line  of  f-m  transmitters. 


Indicators 

Littelfuse  Inc.,  4759  N.  Ravens- 
wood  Ave.,  Chicago  40,  Ill.  A  line 
of  neon  indicators  suitable  for  use 
on  electronic  equipment  is  illus¬ 
trated.  In  the  center  is  a  pilot  light 
similar  to  conventional  types.  That 
at  the  right  requires  either  a  slot 
or  two  panel  holes.  For  use  with 
equipment  on  which  it  is  not  con- 


Metals  Comparator 

General  Electric  Co.,  Schenectady 
5,  N.  Y.  Quick  nondestructive  com¬ 
parison  of  magnetic  or  nonmagnetic 
metal  parts  can  be  made  using  a 
new  metals  comparator.  A  speci- 


Scale  calibration  is  in  millimeters 
with  a  vernier  scale  and  lens  that 
.permits  readings  down  to  a  tenth 
of  a  millimeter  per  division.  Square 
choke  and  cover  flanges  are  used 
for  waveguide  couplings  and  a  type 
1N26  crystal  is  used. 


Platter  Quieters 

Hermon  Hosmer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge,  Mass. 
Type  910A  dynamic  noise  suppres- 
.sor  is  designed  for  use  with  shel- 
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Here’s  how  a  key  CBS  network  originating  station,  WHP, 


Harrisburg,  has  set  up  to  handle  all  Pennsylvania  public  inter 


est  programs,  and  in  addition,  to  feed  two  separate  programs 


to  its  AM  and  FM  outlets. 


mHEoii  chosen  for 


SimuitaneouH  AM  -  FM  Programing 


Mr.  Don  L*ib«nspttrger,  Chief  Engineer  of 
WHP  examining  fheir  new  dual  Roytheoo 
installation. 


^'HIOH-PtlSSURI  HANK" 

Thit  is  the  name  applied  by  his 
customers  to  Henry  J.  Geist,  New 
York  representative  on  Raytheon 
Broadcast  Equipment.  He  earned  it 
by  helping  stations  procure  speech 
input  and  transmitter  equipment 
.  also  microphones,  turntables, 
meters  and  crystals  .  .  .  almost  as 
fast  as  you  can  say  “Raytheon.” 
What  Hank  does  for  his  customers, 
can  be  done  for  you  ...  by  the 
nearest  Raytheon  representative 
listed  below: 


With  a  dual  installation  of  Raytheon  RC-11  Studio  Con¬ 
soles,  WHP  has  facilities  which  provide: 

a.  Four  outputs  .  .  .  AM,  FM  and  two  channels  for  feeding 
networks 

b.  Four  individual  programs  can  be  simultaneously  originated 

c.  Complete  Quadruplex  monitoring,  talkback  and  cueing 

d.  Console  inputs  so  wired  that  all  studios,  news  room  and  re¬ 
motes  can  be  mixed  into  a  common  output,  thereby  en¬ 
abling  multi-point  origination  of  special  events  shows  at  a 
moment’s  notice  — 

^  Raytheon  Speech  Input  Equipment  and  AM  and  FM 
iSW  Transmitters  in  a  250  to  10,000  watt  range,  provide  high 
» t  fidelity,  servicing  accessibility  and  low-cost  maintenance. 

Write  for  illustrated  bulletins  and  technical  data. 


CHRISTIAN  IRAUNICK 

1020  Cemfflonwcollti  Av*. 
Sotton,  Mawocliusvltt 
Ttl.  AfpinwoM  6734 


ninrt  j.  oust 

60  Eotl  Forfy-Sacond  StrtST 
Ntw  York  1 7,  Now  York 
T*<.  Murray  Hill  2-7440 


W.  ■.  TAYLOR 

Signal  Mountob 

!'ano%0a,7onnott«O 

8-241^ 


Adrian  van  santin 

UOO  Fifth  Avanuo 
Saaffia,  Waihingtoft 
Ttl.  tiiof  6175 


COZZINS  A  FARMIR 

222  Wast  Adorns  Straat 
Chicago  2,  Illinois 
Tal.  Randolph  7457 

HOWARD  D.  CRISSIV 

414  East  Tanth  Strool 
Dallas  8,  Taxas 
Tal.  Yola  2-1904 


IMILI  J.  ROMS 
21 5  Wast  Savanth  Straat 
2243  Tarmino  Avonua 
Long  Saach,  Californio 
Tal.  long  Baoch  36322 


RAYTHEON 


^xce/Zeftee  in  ^/ee/tcnicA 

RAYTHEON  MANUFACTURING  COMPANY 

COMMERCIAL  PRODUCTS  DIVISION 

WALTHAM  S4,  MASSACHUSITTS 

Industrial  and  Commarcial  EUctronic  Equipment 
Broadcast  Equipment,  Tubes  and  Accessories 


Mi  . 

®l 

li^'€ 

iifmrn 


w 


\  ■: 
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venient  to  insert  a  selfcontained 
indicator,  the  combined  plug  and  in* 
dicator  at  the  left  can  be  attached 
to  the  power  cord. 


Printed  Hearing  Aid 

Allen-Howe  Electronics  Corp., 
6  No.  Wabash  Ave.,  Chicago  2,  'IIL 
A  new  l^earing  aid  utilizing  printed 
circuits  is  now  in  production.  Cir¬ 
cuit  and  components  are  imbedded 
in  the  ceramic  wafer  illustrated, 
considerably  reducing  physical  size 
of  the  unit. 


2  ma  at  116  volts  a-c.  The  unit  is  a 
plug-in  type,  and  stands  only  2 
inches  above  the  base. 


F-M  Signal  Generator 

Measurement  Engineering  Ltd., 
61  Duke  St.,  Toronto,  Ont,  Canada. 
Model  167  is  a  fixed*frequency  sig¬ 
nal  generator  with  four  f-m  broad- 


Thermostat  Relay 

Sigma  Instruments,  Inc.,  Boston 
21,  Mass.  A  totally  enclosed  relay 
with  characteristics  that  make  it 
suitable  for  handling  loads  that  are 
switched  by  the  closure  of  a  mer¬ 
cury-column  thermostat  operates  on 


out  positive  slope  from  10  cycles  to 
4  me.  Triggered  sweeps  of  0.2,  0.5, 
1,  6,  20,  and  2U0  microseconds  per 
inch  may  be  inaugurated  by  the  in¬ 
ternal  trigger  generator  or  by  ex¬ 
ternal  pulses.  Further  information 
for  individual  adaptations  is  avail¬ 
able. 


Power  Rectifier 

Clark  Electronic  Labs.,  Box  165, 
Palm  Springs,  Calif.  Type  CE-6001 
heavy  duty  rectifier  has  two  anodes, 
but  no  mercury  pool.  A  special 
porous  alloy  cathode  is  impregnated 
with  mercury  so  that  the  vapor  is 
available  for  conduction  without 
requiring  any  special  mounting  po- 


cast  station  signal  channels  avail¬ 
able  in  the  band  from  88  to  108 
megacycles.  Internal  modulation  is 
provided  as  well  as  connections  for 
external  modulation.  Percentage 
modulation  is  adjustable  from  0  to 
100  kc  and  on  high  frequencies  from 
0  to  200  kc.  Model  185  is  similar 
except  that  the  frequency  is  contin¬ 
uously  variable  over  the  band. 


Versatile  Oscilloscope 

Browning  Laboratories,  Inc., 
Winchester,  Mass., -announces  an 
all-purpose  5-inch  oscilloscope, 
model  OL-15A.  A  special  feature  is 
the  response  curve  of  the  vertical 
amplifier  which  is  linear  and  with- 


sition.  Available  for  straight  recti¬ 
fication  service  between  250  and 
600  volts,  it  has  an  average  rating 
of  25  amperes.  Other  sizes  include 
ratings  up  to  600  amperes.  The 
rectifier  is  selfstarting  and  requires 
no  ignitor  rods  or  auxiliary  appara¬ 
tus. 


Tape  Recorder 

Sound  Recorder  and  Reproducer 
Corp.,  5501  Wayne  Ave.,  Philadel¬ 
phia,  Pa.  The  Magnesonic  is  a  new 
home  recorder  using  a  magnetic 
tape.  Tape  reels  furnished  record 
(continued  on  p  206) 
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HItl’S  A  DIAL  developmenf  entirely  new  in  operating  simplicity, 
convenience  and  versatility.  It's  the  Beckman  OUODIAL 
—  a  multi-turn  rotational-indicating  unit  consisting  of  a  primary  knob- 
dial  geared  to  a  concentric  turns-indicating  secondary  dial,  and  the  entire 
unit  so  compact  It  requires  a  panel  space  only  2"  In  diameter. 


DIAL 


Provides  up  to  4000  scolo  divisions 
Requires  only  2"  diameter  space 


The  DUODIAL  permits  extremely 
accurate  vernier  adjustment  of  driven 
controls  and,  when  used  with  heli- 
cally>wound  devices  such  as  the  Beck* 
man  Helipot,  it  registers  both  the' 
angular  position  of  the  slider  contact 
on  any  given  helix  and  the  position 
of  the  slider  along  the  helical  wind* 
ing.  The  duodial  is  so  designed  that 
—  as  the  primary  dial  is  rotated 
through  each  complete  revolution  — 
the  secondary  dial  moves  one  divi* 
sion  on  its  scale. 

Thus  the  secondary  dial  counts 
the  number  of  complete  revolutions 
...  or,  when  used  with  helical  poten* 
tiometers,  it  indicates  the  helical  turn 
on  which  the  slider  contact  rests. 


Although  developed  originally 
for  use  with  the  well*known  Helipot 
Potentiometer,  the  duodial  is  readily 
adaptable  to  other  helically*wound 
devices  of  similar  nature,  as  well  as 
to  many  conventional  gear*driven  con* 
Irols  where  extra  dial  length  is  desired 
without  wasting  panel  space.  Its  com¬ 
pactness  and  simplicity  —  and  unique 
advantage  of  providing  an  accurate 
rotational  indication  from  a  minute 
fraction  of  a  turn  through  as  many  as 
40  full  turns  —  make  the  duodial  in¬ 
valuable  for  many  applications  where 
maximum  dial  accuracy  is  essential. 

Complete  information  on  the  duodial 
can  be  secured  from  your  nearest  Heli¬ 
pot  representative  ...  or  write  direct. 


THE  HELIPOT  CORPORATIOH 

ion  MISSION  STREET,  SOUTH  PASADENA  2,  CALIFORNIA 


IMPORTANT  DUODIAL  FEATURES 

P  Th*  DUODIAL  contoini  only  two  moving  port!.  Mo<l»* 
onlcol  woor  ond  oporoting  lorquo  oro  roducod  to  on 
obsolulo  minimum,  osiuring  long,  Iroublo-froo  lifo. 
All  ports.  Including  knob  Itsolf,  oro  modo  ontiroly  of 
motol  for  moiimum  strongth  and  durability. 

P  Tho  primary  scolo,  which  indicotos  angular  posi¬ 
tion,  is  on  intogrol  port  of  tho  knob,  and,  by  moons 
of  o  sot-scrow,  is  rigidly  offixod  to  tho  shaft  of  tho 
drivon  dovico.  Thus,  in  contrast  to  most  turns-indicat¬ 
ing  mochonisms,  tho  scolo  roodings  oro  not  subioct  to 
error  from  backlash  of  intornol  goors.  For  maximum 
convonionco  in  making  docimol  notations,  this  dial 
is  graduated  0  to  100. 

P  Tho  DUODIAL  cannot  bo  damaged  through  iomming 
of  the  drivon  unit,  or  by  forcing  beyond  any  mech¬ 
anical  stops.  The  dial  can  readily  bo  us^  with 
power-driven  devices,  because,  due  to  tho  absence  of 
worm  goers,  it  con  bo  oporoted  from  oithof  tho  shaft 
or  knob  end. 

P  The  DUODIAL  Is  currently  available  in  turns-retios 
of  lOil,  13i1,  25i1  and  40i1  (ratio  between  primary 
and  secondary  dials).  Other  ratios  can  bo  provided 
on  special  order.  The  10:1  ratio  DUODIAL  can  bo 
readily  employed  with  devices  operating  fewer  than 
ten  revolutions  and  is  recommended  for  tho  Model  C 
three-turn  Beckman  Helipot.  All  ratio-typos  ore  iden¬ 
tical  in  site  and  appearance  except  for  tho  numbering 
of  tho  secondary  (turns-indicating)  dial. 

P  The  DUODIAL  Is  designed  for  mounting  directly  on 
'4'  diometer  round  shaft,  and  in  oil  sizes  the  pri¬ 
mary  dial  and  shaft  operate  with  o  1i1  ratio. 

*  Range  for  40:1  ratio  DUODIAL. 
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Managers  Club,  Eastern  Group,  was 
elected  president  of  Radio  Parts  and 
Electronic  Equipment  Shows,  Inc., 
sponsor  of  the  national  Radio  Part.<^ 
Show  in  Chicago.  Jerome  J.  Kahr 
of  Chicago,  representing  the  Part? 
division  of  RMA,  was  chosen  vice- 
president,  R,  J.  Sherwood  of  Chi¬ 
cago,  representing  EP  &  EM,  is 
secretary,  and  W.  0.  Schoning  of 
Chicago,  representing  National 
Electronic  Dealers  Association,  is 
treasurer. 

The  1948  Board  of  Directors  in¬ 
cludes  J.  J.  Kahn  and  R.  C.  Sprague 
representing  RMA,  Charles  Golen- 
paul  and  W.  W.  Jablon  representing 
SMCEG,  R.  J.  Sherwood  and  John 
L.  Robinson  representing  EP  &  EM. 
and  W.  0.  Schoning  and  Aaron 
Lippman  representing  NEDA. 


NEWS  OF  THE  INDUSTRY 


Edited  by  JOHN  MARKUS 


Dates  for  forthcoming  conventions;  Navy 
puts  superpower  transmitter  on  air;  business 
news;  movements  of  engineering  personnel 


Atomic  Physicfs  Division  at  Bureau  of  Standards 

the  physics  of  electron  and  ion  bal¬ 
listics,  as  applied  to  electron  micro¬ 
scopes  and  the  study  of  biological 
or  metallurgical  materials  with  the 
aid  of  electrons  emitted  by  radio¬ 
active  tracer  elements. 

The  Radioactivity  Section  is,  the 
national  standardizing  laboi^tory 
for  the  measurement  of  radioactive 
materials  and  radioactive  radia¬ 
tions.  It  has  measured  all  commer¬ 
cially  sold  radium  preparations 
from  the  time  radium  first  became 
available  in  the  United  States  in 
1913  to  the  present  time.  Extremely 
sensitive  methods  have  been  devel¬ 
oped  for  measuring  radioactive  con¬ 
taminations  in  the  air  for  the  pro¬ 
tection  of  industrial  workers.  Pre¬ 
cise  standards  for  the  measurement 
of  neutron  radiation  are  now  being 
developed. 


A  NEW  Division  of  Atomic  Physics 
has  been  set  up  at  the  National  Bu¬ 
reau  of  Standards,  with  six  major 
sections:  Spectroscopy,  Electronics, 

Mass  Spectrometry,  Radioactivity, 

X-Rays,  and  Atomic  Physics. 

Broad  functions  of  the  division 
are  promotion  of  fundamental  fact¬ 
finding  research  and  precise  deter¬ 
mination  of  important  basic  stand¬ 
ards  in  the  field  of  atomic  physics. 

Protective  and  safety  codes  will  be 
developed  to  reduce  industrial  haz¬ 
ards  arising  from  new  applications 
of  physics.  Dr.  E.  U.  Condon,  the 
Bureau’s  director,  has  assumed 
charge  of  the  division,  and  Dr. 

Robert  D.  Huntoon  has  been  named 
assistant  chief. 

The  Electronics  Section  is  di¬ 
vided  into  two  units,  one  of  which 
is  concerned  with  the  basic  physics 
of  emission  of  electrons  and  atomic 
ions  from  various  materials  under 
the  influence  of  light,  heat,  or  the 
impact  of  other  electrons  or  ions.  Charles  Golenpaul  of  New  Bed- 
The  other  unit  is  concerned  with  ford.  Mass.,  representing  the  Sales 


FCC  Monitoring  Stations 

The  FCC  monitoring  network  to¬ 
day  comprises  22  field  stations 
which  are  equipped  with  radio  re¬ 
ceivers  covering  the  entire  radio 
spectrum,  frequency  -  measuring 
equipment,  fixed  long-range  direc¬ 
tion  finders,  and  mobile  units  able 
to  take  radio  bearings  at  close 
range. 

The  monitoring  stations  are 
linked  by  leased  teletypewriter 
service  as  well  as  radio.  Thus,  they 
form  a  nation-wide  network  which 
can  obtain  long-range  bearings  in 
order  to  locate  an  illegal  station  or 
a  station  which  is  causing  inter¬ 
ference  to  other  stations. 

The  main  job  of  these  monitor¬ 
ing  stations  today,  in  addition  to 
assuring  that  stations  are  on  their 
assigned  frequencies,  is  to  trace 
sources  of  interference  which  can 
disrupt  or  jeopardize  some  two 
score  types  of  radio  services.  In¬ 
terference  may  result  from  a  trans¬ 
mitter  operating  improperly,  or 
from  the  operation  of  a  device  like 
a  diathermy  machine  which  fre¬ 
quently  radiates  radio  energy  just 
like  a  radio  transmitter. 

The  problem  of  running  down  in¬ 
terference  is  becoming  increasingly 
important.  Thousands  and  thou¬ 
sands  of  stations  are  being  added 
to  the  already  crowded  radio  spec¬ 
trum  not  only  in  this  country  but 
throughout  the  world.  Two  recent 
interference  cases  are  typical : 

On  January  15,  1947,  the  FCC 


Broadcasters  Inspect  Reclining  Supertumstile 


Some  of  the  28  broadcast  engineers  attending  RCA's  second  telerision  engineering  clinic 
Inspect  a  six-bay  RCA  superturnstile  television  transmitting  antenna  at  the  Camden, 
New  Jersey  plant  oi  the  RCA  Engineering  Products  Department 
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skilled  operators  rolling  fabricated 
plate  electrolytic  capacitors. 


Magnavox  Components 
Hove  Led  the  Field  Since  1915 


There  is  no  substitute  for  experience! 


maan 

the  radio  ind 


hat  served  the  radio  industry  for  over  32  years 


SPEAKERS  •,.  CAPACITOR  S  •  SOLENOIDS  •  ELECTRONIC  EQUIPMENT 
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Electrolytic  Capacitors— 
standardized  into  8  container 
sizes  to  simplify  design 
and  assembly  problems. 


Today  Magnavox  loudspeakers,  capacitors  and  other  component 
parts  are  established  as  the  standard  oj  quality  in  radio  manujac- 
turing.  Over  a  period  of  32  years,  Magnavox  has  developed  over-all 
skills  and  experience  that  are  unsurpassed  in  the  radio  industry. 

Leaders  in  the  field  know  that  their  finished  life  are  assured  in  every  type  of  equipment, 
produas  am  be  only  as  good  as  the  parts  In  the  modern,  six-acre  Magnavox  plant, 
they  use.  This  is  why  they  insist  upon  skilled  engineers  and  designers  can  meet 

component  parts  by  Magnavox,  oldest  and  your  specifications  exactly.  When  you  need 
largest  quantity  producer  of  quality  com-  component  parts,  specify  the  name  Magna- 
ponents  exclusively  for  the  manufacturing  vox.  The  Magnavox  Company, Components 
trade.  Economy,  dependability  and  long-  Division,  Fort  Wayne  4,  Indiana. 


monitoring  station  at  South  Miami 
was  alerted  to  an  industrial  heater 
t3n;>e  signal  interfering  with  the 
circuit  operated  by  Tropical  Radio 
Telegraph  from  Miami  to  Central 
America.  Long-range  direction¬ 
finding  bearings  fixed  the  source  of 
this  interference  in  the  vicinity  of 
Detroit.  In  less  than  an  hour,  a 
mobile  unit  was  on  the  way  to  track 
it  down.  By  the  evening  of  the  fol¬ 
lowing  day  the  offending  machine 
was  located  at  a  manufacturing 
plant 

On  January  13,  1947,  American 
Airlines  reported  interference  on 
a  frequency  being  used  for  aircraft 
operation.  Though  the  intermittent 
signal  remained  on  the  air  an  ex¬ 
tremely  short  time,  bearings  taken 
by  monitoring  stations  indicated 
that  it  originated  around  New  York 
City.  This  enabled  the  airline  to 
trace  the  trouble  to  the  control  line 
of  one  of  its  own  transmitters 
grounded  out  through  a  tree. 

In  1946  the*  Commission  handled 
1,012  major  interference  cases  re¬ 
quiring  personal  investigations, 
and  during  the  first  three  months 
of  1947,  a  total  of  879  such  cases. 

In  addition,  the  Commission  clears 
daily  a  large  number  of  minor  cases 
at  its  field  offices  and  stations.  For 
the  first  three  months  of  1947  the 
number  of  these  cases  totaled  1,065. 

Interference  cases  handled  by  the 
Commission  originate  in  various 
ways.  Some  are  developed  by  its 
monitors  cruising  the  spectrum, 
detecting  an  improper  operation, 
and  setting  up  an  alert.  Other  cases 
are  referred  to  it  by  commercial 
services,  police,  and  Federal  agen¬ 
cies. 

The  same  direction-finding  net¬ 
work  which  is  used  to  trace  sources 
of  interference  is  also  employed  to 
detect  illegal  operations — that  is, 
stations  operating  without  li¬ 
censes.  The  Commission  ran  down  Over  3,200  persons  registered  at 
123  unlicensed  transmitters  in  the  three-day  Electronics  Trade 


Show  in  San  Francisco  Sept  24-28. 
More  than  60  firms  displayed  equip¬ 
ment,  and  educational  exhibits  were 
provided  by  the  U.  S.  Navy,  the 
University  of  California,  and  Stan¬ 
ford  University.  Technical  sessions, 
sponsored  by  the  Pacific  IRE  sec¬ 
tion,  had  a  paid  registration  of 
over  760. 

Next  September  the  Fourth  An¬ 
nual  Electronics  Trade  Show  will 
be  held  in  Los  Angeles,  and  the  fol¬ 
lowing  year  it  will  return  to  San 
Francisco. 


MEETINGS 


March  22-25:  IRE  Convention 
and  Radio  Engineering  Show, 
Hotel  Commodore  ana  Grand 
Central  Palace,  New  York  City. 

April  7-9 :  Midwest  Power  Con¬ 
ference,  Sheraton  Hotel,  Chi¬ 
cago. 

May  9-14:  1948  Radio  Parts 

Show,  Hotel  SCevens,  Chicago. 


1946,  and  40  during  the  first  quar¬ 
ter  of  1947. 

In  addition  to  this  work,  the 
monitoring  stations  provide  assist¬ 
ance  to  lost  aircraft. 'For  example,  Books  for  Finland 

on  Octoter  11,  1946,  the  ^  guts  of  good  ecientiflo  and  tec 
quested  the  monitoniy  network  to  periodical,  fro 

get  b^ings  ona  W7  pl«ie  whi<*  ^  ^  welcomed  by  t 

lo.t  it.  way  m  flight  f^ni  Hnwau  j  Technology,  Heleinl 

to  the  mainland.  On  the  basis  of  ...  homhed  ai 

fixes  obtained  by  FCC,  the  CAA  H  7a 

VI  i.  j  •  i,v  *1  i.  *  V*  totally  destroyed  during  the  wi 
was  able  to  advise  the  pilot  of  his  .  .  ... 

.j  V*  i  Any  such  gifts  should  be  sent  to  t 

position  and  to  guide  bis  course  to  ,  %  i?-  .  j  01,14  w 

a  ufe  at  San  Franciteo  ^^K***®”  Finland,  2144  Wyo 

awe  lanoing  at .  aan  r  rraciMo.  Washington,  D.  C. 

These  important  activities  are,  * 
of  course,  a  24-hour  job,  and  re¬ 
quire  the  services  of  184  employees. 

Bibliography  on  Electrical 

Navy  565-kw  Transmitter  Contacts 

The  26-page  1946  supplement  to  1 
The  world's  most  powerful  radio  Bibliography  on  Electri 

transmitter  has  just  been  completed  Contacts,  giving  replacements  a 
by  the  Navy  on  Oahu  Island,  Ha-  references  1940-1944  in  i 

waii.  Some  20  miles  from  Honolulu,  original  bibliography  and  coveri 
at  the  Lualualei  Naval  Radio  Sta-  publications  in  1946  and  1946,  ( 
tion,  the  new  665-kw  long-wave  procured  from  ASTM  He 
transmitter  is  one  of  82  different  quarters,  1916  Race  St.,  Philac 
transmitters  at  the  station.  3,  Pa.,  at  76  cents  per  co 

The  antenna  is  carried  by  seven  ^he  original  Bibliography  with  : 
600-ft  towers.  The  powerful  low-  p^ges  is  available  at  $5.00,  cl 
frequency  signals  go  through  even  binding,  and  the  first  and  sec( 
when  sun  spots  or  other  atmos-  supplements  at  $2.00  and  60  ce 
pheric  conditions  blanket  all  high-  respectively.  The  original  Bib 
frequency  sets.  crranhv  with  all  three  sunoleme 


8p«cdwn'  table  at  IRE  banquet  of  recent  Weit-Coast  Convention  sponsored  iointly  by  Paciiic  IRE  section  and  West  Coast  Electronic 
Moraniacturers'  Association.  Left  to  right:  L.  G.  Cununing,  technical  secretary,  IRE;  Earl  Scott,  Portlond  section  IRE;  Wallace  Wahlgren, 
president  of  WCEMA;  Captain  Rowson  Bennett,  chairman  Son  Diego  section  IRE;  Dr.  F.  E.  Terman,  principol  speaker,  post  'president  oi 
IRE,  ond  dean  of  engineering.  Stanford;  Professor  Karl  Spongenberg.  convention  chainnan,  electrical  engineering  department  Stanford; 
Rear  Admiral  J.  R.  Redmcm.  USN,  deputy  commander  Western  Sea  Frontier;  Colonel  L.  C.  Porsons,  signal  officer  Sixth  Army;  George  W. 
Bailey,  executive  secretary  IRE;  William  Barclay,  chairman  Son  Francisco  section  IRE;  B.  Walley.  secretary  Los  Angeles  section  IBI 
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ERIE  "GP”  Ceramicons  have  a  wide  range  of  adaptability  covering  practically  all  by¬ 
pass  and  coupling  applications  in  which  the  condenser  is  not  directly  frequency 
determining.  They  are  made  in  insulated  styles  in  popular  capacity  values  up  to 
5,000  MMF,  <uid  in  non-insulated  styles  up  to  10,000  MMF. 


Good 


Performance 


The  low  cost  of  ERIE  "GP"  Ceramicons  is  achieved  by  mass  production,  with  no 
sacrifice  in  quality,  because  of  their  basic,  simple  construction  they  have  higher  reso¬ 
nant  fzeq[uencies.  This  factor  is  increasingly  important  in  the  higher  frecjuencies  used 
in  FM  and  Television. 


IREATER  PRODUCTION 


High  capacities  are  available  in  ERIE  "GP"  Ceramicons  in  extremely  compact  sizes. 
Because  they  are  tubular  in  shape  they  require  less  space  than  many  types  of  rectangu¬ 
lar  shaped  condensers  of  equal  capacities.  Their  physical  properties  and  their  sturdy 
construction  make  them  easy  to  handle  in  the  assembly  line,  and  speed  up  production. 


■rowing  popularity 


*C»ramicoB  It  tht  rtgitttnd 
trad*  namt  of  tilvmrod  cof 
ramie  condtuttru  made  by 
Mrio  Betiitor  CorporaUoa. 


More  and  more  radio  manufacturers  are  standardizing  on  ERIE  "GP"  Ceramicons,' 
because  they  find  that  these  silver  ceramic  condensers  make  possible  lower  product 
cost  with  improved  efficiency.  If  you  haven't  switched  to  "GP"  Ceramicons  for  by-pass 
and  coupling  applications,  write  Erie  Resistor  for  full  details. 


ERIE  RESISTOR  CORP.,  ERIE, 

LONDON.  ENGLAND  •  TORONTO.  CANADA 
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Washer  permanently  fastened  on,  yet 
free  to  rotate.  Easier,  faster  driving. 
No  fumbled,  lost  or  forgotten  washers. 
Matching  finish  on  both  parts.  Easier 
ordering  and  balanced  inventories. 


Increase  assembly  speed  up  to  SO’’©! 
Cut  down  injuries  to  workers  with  no 
burrs,  no  skids. jReduce  production  costs 
Reduce  rejects)  Improve  product  ap¬ 
pearance!  Go  modern  with  Phillips! 


The  latest  type  recessed-head  screw. 
Screw  locks  on  driver.  Can't  fall  off. 
No  screw-driver  slippage.  Easy  to  as¬ 
semble.  Exceptional  driver  life.  Ordi¬ 
nary  screw-driver  may  also  be  used. 


Scoviir  is  expert  in  cold-forging  unusual 
special ~  fastenings,  such  as  the  one 
shown.  Scovill  designing  ability,  engi¬ 
neering  skill,  men  and  machines  save 
money  for  customers.  Consult  Scovill! 


TUBES  AT  WORK 

(coNtinued  from  p  142) 

of  the  voting  of  their  more  confi 
dent  neighbors.  Another  seriou.*' 
difficulty  is  that  the  degree  of  con¬ 
viction  of  the  group  is  not  shown. 
The  use  of  questionnaires  and 
analyzing  procedures  would  enablt 
this  factor  to  be  measured,  bul 
this  method  is  generally  time  con¬ 
suming,  complicated,  and  costly.  In 
contrast  to  these  two'  commonly 
used  methods  is  the  application  of 
the  opinion  meter. 

An  ideal  opinion  meter  must  per 
mit  everyone  in  the  group  to  ex 
press  an  opinion,  and  it  must  give 
equal  weight  to  the  opinion  of  each 
individual.  In  addition,  such  a  de¬ 
vice  must  provide  secrecy,  rapidity 
and  simplicity  of  operation,  and  a 
means  for  expressing  opinion  in  de¬ 
gree. 


PHILLIPS  ttCtSSP 


Physical  Description  of  Meter 

Designed  to  comply  with  these 
criteria,  each  opinion  meter  consists 
of  an  indicating  unit  and  a  string  of 
hand-held  stations.  There  are  twelve 
stations  to  a  string.  Any  number 
of  strings  up  to  ten  may  be  added, 
so  that  a  total  of  one  hundred 
twenty  people  may  be  accommodated 
with  one  indicating  unit.  There  are 
approximately  30  inches  of  wire  be¬ 
tween  each  station. 

Each  station  is  a  cylinder  about 
2  inches  in  diameter  and  3  inches 
long.  Figure  1  show's  the  station 
dial  and  adjustable  pointer.  The 
dial  is  calibrated  from  0  to  100, 
and  marked  with  a  banding  arrow 
to  indicate  that  from  0  to  50  is 


Look  at  the  fastenings  you're  now  using— and  see  if  they're 
the  best  for  the  job.  Get  better  results— at  less  cost— with 
modern  fastenings.  If  you  use  fastenings  in  large  quantifies, 
it  will  pay  you  to  find  out  what  Scovill  can  do  for  you.  Fill 
out  and  mail  the  coupon  below— now/ 

MAIL  COUPON  TOOAYI 


WATERVIllE  41 

f  laoM  ' 

nSeovllU 

n  SeovlH ' 

IQSeovlH 
QSeovlM 

- — 

COMPANV— 


o.h.» 

5  «•€•»»•«* 

I  head  Scr.w» 


QUALITY  FASTENERS 
FOR 

QUANTITY  CUSTOMERS 


FIG.  1 — Each  indlTidual  expreiMS  hii  opin¬ 
ion  by  moons  of  this  hand-hold  station 
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The  phone  and  the  plane  put  us  next  door  to  your  plant.  When 


you  need  custom  made  technical  ceramics  in  a  hurry,  reach  for 


your  phone  and  see  how  quickly  we  can  serve  you. 


We  can  now  handle  a  limited  number  of  rush  orders  for  die 


pressed,  extruded  and  machined  AISiMag. 


For  46  years  we  have  had  an  enviable  trade  reputation  for 
delivering  "What  you  wont,  when  you  want  it."  The  war  im« 
proved  our  ability  to  give  you  what  you  want.  But  it  damaged 
our  reputation  for  "When  you  want  it.” 

We  are  fighting  hard  to  regain  that  reputation.  Expansion  has 
been  continuous.  We  now  have,  we  believe,  the  world’s  largest, 
best  equipped  and  best  manned  plant  devoted  exclusively  to  the 
manufacture  of  custom  made  steatite  ceramics.  Phone,  wire  or 
write  and  see  how  well  and  how  quickly  we  can  serve  you. 


c  f  »  A  M  »  c 


IfADfOSM/P 


AMERICAN  LAVA  CORPORATION 


CHATTANOOGA  5,  TENNESSEE 

S»lts  OrriCCS;  ST  LOUIS.  mo..  n?3  Washmflon  Ave  .Tel  Gatlield  49S9  •  CAMBRIDGE,  MASS..  38  B  Bfatlle  St . Tel  Kirkland  4498  .  PHIlADtlPHlA.  PFNNA.  1649  N  Broad  St  .Tel  Stevenson  4  2823 
MwARK.  N  J.,  671  Broad  St  . Tel.  Mitchell  2-8169  •  CHICAGO.  9  S  Clinton  St  . Tel  Central  1721  •  SAN  FRANCISCO.  163  2nd.  St .  Tel  Douglas  2464  •  LOS  ANGELES.  324  N  San  Pedro  St.. Tel  Mutual  9076 
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WANT  SMOOTHER  RUNNING  GEARS? 

^?aTREME  accuracy  is  the  key  to  the  smoother  performance  of  the  gears  we 
make.  Although  quantity  runs  are  produced  in  record  time,  each  gear  is  cut 
to  closest  tolerances  and  to  the  most  exacting  specifications.  Among  the  many  dif* 
ferent  types  of  Fractional  Horsepower  Gears  in  which  we  specialize  are  straight 
and  spiral  pinion  rod  and  special  shapes  in  pinion  rod  form.  These  are  cut  with  the 
same  precision  and  uniformity  as  are  other  G.S.  Small  Gear  products.  You  can  get 
pinion  rod  in  brass,  steel  or  any  other  material  in  continuous  lengths  up  to  ten  to 
twelve  feet.  ★  Let  our  skilled  engineers  and  the  highly  developed  facilities  at  their 
command  help  you  make  a  smoother  running,  more  dependable,  longer  lived  produa. 
Send  us  samples,  drawings  or  descriptive  material  today.  Our  suggestions,  ideas,  and 
moderate  cost  estimate  incur  no  obligation. 


The  G.S.  Gear  Bulletin  lllut» 
tretes  mnj  ^eitrlhet  monr 
different  tyoei  end  eoollte- 
tlen$  el  G  Smell  Geert.  It 
ellen  veluehle  eld  te  anyone 
tenterned  with  loeellylng 
Geert  IS  0.  A  end  liner.  Aik 
let  It  on  temeanv  itetlenery, 
pleete. 


SEND 


CATALOG  BULLETIN 
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Specialties 


LO’S  URGES!  EXCLUSIVE  MANUEUIURERS  OF  ERACIIONAL  HORSEPOWER  GEARS 


TUIES  AT  WORK 


(coirtliHiad) 


More  and  more  production  men  are 
using  stamped  metal  parts  to  help  them 
turn  out  better  products,  faster,  at  less 
cost.  Every  month  Paul  and  Beekman, 
Inc.  supplies  manufacturers  with  millions 
of  parts  for  all  types  of  products,  from 
radios  to  roller  skates. 

We  specialize  in  long-runs  and  volume 
production.  We  make  pressed  metal  parts 
and  complete  products  from  mild  or  stain¬ 
less  steel,  copper,  brass  or  aluminum. 
We  design  and  make  the  dies  if  desired. 
And  we  weld,  assemble  or  electroplate 
as  necessary. 

If  you  think  the  use  of  pressed  metal 
parts  might  enable  you  to'  hold  down 
production  costs  or  improve  your  product 
.  .  .  call  on  us.  Write  for  literature  ex¬ 
plaining  our  start-to-finish  service. 


1 800  Courtland  Street 
Philadelphia,  Pennsylvania 
SwbtMtory  of  PORTABLE  PRODUCTS  CORPORATION 


the  “No”  side  and  from  60  to  100 
is  the  “Yes”  side.  There  is  also  an 
“Off”  position  on  the  dial. 

The  indicating  unit  resembles  a 
suitcase  in  size  and  shape.  When 
the  indicator  is  set  up  for  operation 
as  shown  in  Fig.  2,  a  dial,  3  feet 
high,  appears  on  one  side  of  the 


FIG.  3 — Simplified  control  ponol  is  mounted 
in  rear  of  indicator  unit 


unit.  This  dial  is  similar  to  the 
dials  on  the  hand-held  stations. 

In  the  rear  of  the  indicator  as 
shown  in  Fig.  3,  is  a  control  panel 
on  which  are  mounted  fuse  holders, 
a  bias  control  adjustment,  an  indi- 
cate-reset  switch,  and  a  four-posi¬ 
tion  selector  switch.  When  the 
selector  switch  is  rotated,  words 
appear  in  a  window  at  the  bottom 
of  the  indicator  dial,  and  show 
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more  than  50  GRADES  OF  G-E  TEXTOLITE  LAMINATED  PLASTICS  ARE  AVAILABLE 


PROBIEAI- 

£PA£>£  CP 

a£amAL 


O-E  T«xlolil«  grad*  No.  200a  !•  an  ox- 
c*ll*nt  g*n*ral-pwrpoM  laminol*  b*<au<*  it 
ha*  both  high  •ioctricai  and  high  mochanicoi 
proporti**.  This  factor  anabi**  it  !•  flii  a 
numbor  of  jobs  w*ii.  Grad*  200S  con  bo 
punch*d  h*t  and  is  raodiiy  machinad.  In  th* 
*l*ctrical  industry  it  it  fr*qu*ntly  us*d  for 
roloys,  vibrators,  switch**  and  in  applications 
whor*  low  dioloctric  loss**  or*  important. 


':5»5sss:2 

■toosaoeac 


TEXTOLITE  LAMINATED  IS  SUPPLIED 
IN  FIVE  FORMS 


THERE  ARE  OTHER  GRADES 

In  fact  there  are  more  than  fifty  grades  of  G-E 
Textolite  laminated  plastics  for  you  to  select  from. 
And  like  grade  2008  described  above,  each  of 
these  many  grades  has  an  individual  combination 
of  properties.  None  are  exactly  alike.  With  such  a 
selection,  you  can  be  certain  of  getting  the  grade 
with  the  right  properties  for  your  job. 

And  this  wide  range  of  grades  is  supplied  in 
numerous  forms — sheets,  tubes,  rods;  fabricated 
parts;  molded-laminated  parts;  low-pressure  lami¬ 
nated  parts;  post-formed  laminates.  Investigate 
fully  the  many  grades  and  forms  of  G-E  Tex- 
^  tolite  for  greater  economy . . .  for  product 
.  improvement.  Plastics  Division,  Chem- 
ical  Department,  General  Electric 
Co.,  One  Plastics  Ave.,  Pitts- 
"  field.  Mass. 
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SHEETS,  TUBES,  AND  RODS 
— Th***  standard  shap*s 
ar*  availabi*  in  thousands 
of  sis*s.  Up-to.dat*  manu¬ 
facturing  methods  facilitat* 
quick  dolivori**. 


FABRICATED  PARTS— O.E. 
has  modorn  fabricating 
oquipmont  to  machine  T*x- 
lolit*  laminated  plastics 
ports  to  your  own  specifi¬ 
cations. 


MOLDED-LAMINATED 
PARTS— Textolite  is  custom 
molded  directly  to  shape. 
Molded  laminated  products 
or*  among  th*  strongest 
plastics  parta  produced. 


LOW-PRESSURE  MOLDED 
PARTS  —  Extremely  larg* 
and  irregular  Textolita 
shapes  are  custom  molded 
by  the  low-pressure  lami- ' 
noting  processr 


POST-FORMEDLAMINATES 
—Sheets  of  Textolite  lami¬ 
nated  plastics  or*  custom 
formed  into  simple  shapes 
by  this  very  inexpensive 
method. 


PLASTICS  DIVISION  (AC-12),  CHEMICAL  DEPARTMENT 
GENERAL  ELECTRIC  COMPANY 
ONI  PLASTICS  AVI.,  PITTSFIILD,  MASS. 

Please  send  me  the  new  G-E  Textolite  laminated  plastics  bulletin 


Address . 
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This  Oscillograph  draws  an  INSTANT 
^  picture  of  electrical  impulses! 


TUIES  AT  WOKK 


(coiitiiib'4' 


which  one  of  four  aspects  of  opin¬ 
ion  is  being  measured:  “Opinior,’ 
“No  Vote,”  “Vote,”  or  “50-60.” 


Aspects  of  Opinion  Measured 

The  main  purpose  of  the  opinion 
meter  is  to  indicate  the  averajre 
opinion  of  all  those  in  a  group  who 
are  expressing  an  opinion.  This 
aspect  is  called  “Opinion.” 

To  aid  in  the  interpretation  of 
this  composite  opinion,  it  is  neces¬ 
sary  to  measure  the  percent  of  the 
group  who  are  not  expressing  any 
opinion.  This  aspect  is  called  “No 
Vote.” 

The  aspect  of  group  opinion  meas¬ 
ured  by  percentage  of  people  voting 
who  are  in  favor  of  a  question  is 
called  “Vote.” 

An  expression  of  50  on  the  dial  is 
the  result  of  an  individual’s  decid¬ 
ing  that  the  pro  and  con  arguments 
cancel  one  another,  and  is  therefore 
not  taken  into  account  in  the  “Vote” 
interpretation.  This  indication  dif¬ 
fers  from  a  lack  of  opinion  which 
would  be  measured  as  “No  Vote.” 
The  percent  of  the  group  who  are 
expressing  neither  pro  nor  con  opin¬ 
ion  is  the  fourth,  “50-50”  aspect  of 
group  opinion  which  can  be  meas¬ 
ured  by  the  meter. 


Today  when  saving  time  costs  is  so  important,  your  best 
bet  for  an  immediate  picture  of  electrical  impulses  is  with 
Brush  Oscillographs.  No  more  delays  with  photographic 
development.  Instantaneous,  permanent,  ink-on-paper 
recordings  by  Brush  Oscillographs  make  their  use  almost 
unlimited.  Accurate  recordings  of  strains,  pressvues  and 
countless  electrical  phenomena  can  be  made  over  a  fre¬ 
quency  range  of  D.C.  to  100  c.p.s.  Today  Brush  Oscillo¬ 
graphs  are  available  in  Single,  Double  and  Six  Channel 
models.  The  magnetic  Pen  Motor  is  available  separately 
for  incorporation  into  equipment  such  as  medical, 
geophysical  and  other  highly  speciaUzed  designs.  When- 
ever  desired,  recordings  may  be 
stopped  for  notations  on  chart-paper. 


Circnit  Operation 

The  opinion-mea.'^uring  instru¬ 
ment  is  a  form  of  .self-balancing 
bridge.  The  complete  schematic 
diagram  and  Fig.  4  .show  the  mean.s 
of  obtaining  the  four  aspects  of 
opinion.  Only  one  individual  sta¬ 
tion  is  shown  on  the  complete  sche¬ 
matic  diagram  since  the  similarly 
numbered  points  of  all  stations  are 
interconnected.  Each  station  con¬ 
sists  of  a  potentiometer  with  fixed 
resistors  on  either  side,  as  shown 
connected  between  points  6  and  7, 
and  a  four-position  switch.  The  sta¬ 
tion’s  adjustable  pointer  turns  the 
slider  of  the  potentiometer  and  also 
turns  the  arm  of  the  switch.  The 
slider  and  arm  positions  are  indi¬ 
cated  on  the  station’s  0-100  scale. 
In  series  between  junction  of  the 
potentiometer  slider  and  the  switch 
arm  and  the  output  bus  5  is  a  fixed 
resistor. 

Complete  counter-clockwise  rota¬ 
tion  of  the  adjustable  pointer  ihake.s 
the  switch  arm  engage  the  “Off” 
contact  2.  At  this  position,  the  slider 


Brush  Model  BL-913  D.C.  Amplifier.  Well 
adapted  to  the  measuremeat  oi  static  or 
dynamic  phenomena  such  as  femperaiure, 
light,  pressures,  strains,  etc. 


Write  today  tor  detailed  bulletin. 


The  Brush  Develeppnent  Co- 


341S  PERKINS  AVENUE  •  CLEVELAND  14,  OHIO 


Cmmedian  Kepreientalives;  A,  C.  Wickman  (Canada)  Ltd.,  P.  O.  Box  9,  Station  N,  Torenie  14 
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Some 


Some 


of  the  potentiometer  is  discon¬ 
nected.  Tlie  “No”  segment  of  the 
switch  is  closed  between  0  and  48. 
The  “50-60”  contact  4  is  a  .single 
contact  which  is  closed  over  a  range 
i  of  approximately  48  to  52.  The 
!  “Yes”  segment  3  makes  contact 
from  62  to  100. 

As  shown  in  the  schematic  cir¬ 
cuit  of  the  indicating  unit,  trans- 


I  rUIES  AT  WORK 


(continiMd) 


Specially  designed  for  reproduction  of  the 
very  highest  quality  source  material;  ideal  for 
theaters  and  auditoriums  up  to  1750  seats. 
Oversize  components  make  possible  low  level 
operation  with  negligible  distortion  for  the 
deluxe  FM  station  monitor  room. 

Conservatively  rated  at  30  watts  to  permit 
full  dynamic  impact  at  high  levels  of  opera¬ 
tion,  it  employs  o  600  cycle  crossover  to  re¬ 
lieve  the  two  model  P-52L,  15”,  20  watt  low 
frequency  drivers  of  high  frequencies  and 
consequent  intermodulation  and  cone  break¬ 
up.  Radical  design  permits  horn  loading 
down  to  60  cycles.  Special  chamber  behind 
drivers  reinforces  boss  to  30  cycles.  2  x  5, 10 
cell,  100°,  X  40°  HF  dispersing  horn.  M^el 
P-30,  30  watt  HF  driver  extends  range  be¬ 
yond  15000  cycles  with  efficiency  over  50%. 
Total  Alnico  V  magnet  over  11  pounds. 
Equipped  with  HF  attenuator  to  perfectly 
balance  room  acoustics.  Size,  25”  deep  by 
36”  wide  by  45”  high,  allows  this  unit  to  be 
employed  under  practically  any  space  limita¬ 
tion.  Input:  16  ohms.  Price:  $630.00  list,  com¬ 
plete.  Components  available  shortly  in  ex¬ 
quisite  furniture  of  period  design. 


An  Economical  Conversion  to  Higli  . 
Fidelity  for  the  Broadcast  Listener  ‘ 

A  high  fidelity  unit  to  bo  used  with  existing  components; 
'response  provides  a  cut-off  below  70  cycles  to  subdue 
record  changer  rumble.  Emphasizes  "presente"!  firilli- 
.  once  effected  through  extended  HF  response  to  6700 
cycles,  where  gradual  attenuation  is  introduced  to  min¬ 
imize  source  material  disturbances.  HF  ditprsion  over 
90  degrees.  15"  diameter,  8  ohm  input,  Alnico  V 
magnet.  Price:  $80.00  list.  Available  with  12"  cone  at 
$70.00  list. 

Normal  trade  discounts  prevail  on  all  Tru-$onic  prod¬ 
ucts.  Write  for  16  page  bulletin  describing  the  com¬ 
plete  line. 


STEPHENS 

MANUFACTURING  COMPANY 


10416  NATIONAL  BLVD. 

Speaker  Systems  For 


LOS  ANGELES  34,  CALIFORNIA 


Theater  and  Home 


INDICATOR  UNIT 


1  STATON  •OPINION" 


3  STATIONS  "SO-Sef 


LnO  vote  (OfT)  [  yes 


4  STATIONS  "NO  VOTE" 


3  STATIONS  •VOTE" 


FIG.  4 — Thu  schematic  diagram  illustrates 
typical  circuit  connections  for  measurement 
of  four  ospects  of  opinion 


former  Ti  supplies  approximately  6 
volts  a-c  to  the  bridge.  The  poten¬ 
tiometer  marked  0-50-100  has  a  mo¬ 
tor-driven  slider  to  which  the  indi¬ 
cator  pointer  is  mechanically  con¬ 
nected.  An  output  transformer  T2 
is  connected  in  series  with  the 
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INCREASED  PRODUCTION 
to  meet  intreased  demand 

permits  NEW  LOW  PRICES 

for  FRANKLIN  AIRLOOPS 


AltLOOfS  .  .  •  bock  ponof  ond  loop  ontcniM  in  on*  WHit 


More  and  more  manufacturers  of  receiving  sets  are  adopting  AIRLOOPS  as  standard 
for  their  loop  antenna  and  cabinet  back  requirements  .  .  .  this  increase  in  demand 
permits  manufacturing  economies  which  are  going  right  back  to  AIRLOOP  users, 
in  the  form  of  NEW  LOW  PRICES  . . .  competitively  AIRLOOPS  are  the  lowest  cost  loop 
antenna  and  cabinet  back  and  more  important  AIRLOOPS  incorporate  many  superior 
features  which  in  themselves  improve  set  performance  ...  no  set  builder  can  afford 
to  overlook  the  significance  of  the  AIRLOOP. 


.  .  .  FRANKLIN  AIRLOOPS  are  flat  sheets  of  copper  die-stamped  into  perfect  super  sensitive 
loops  .  .  .  are  air  dielectric  throughout  .  .  .  are  lower  in  cost  .  .  .  are  back  panel  and  loop 
in  one  unit  .  . .  have  high  uniform  “Q"  over  entire  band  .  .  .  have  low  distributed  capacity 
.  . .  have  27%  greater  efFective  loop  area  .  .  .  have  electrical  and  mechanical  stability  .  .  . 
increase  set  sensitivity  .  .  .  eliminate  individual  loop  adjustment  .  .  .  eliminate  haywire. 


FRANKLIN  CORPORATION 


43-20 -34tli  ST.,  LONG  ISLAND  CITY  1,  N.  Y. 
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TUBES  AT  WORK  (coiitiiii.e<|^ 

slider,  and  is  actually  across  the 
diatronals  of  the  bridge.  The  volt¬ 
age  output  of  this  transformer  con¬ 
trols  a  thyratron  circuit,  which  in 
turn  controls  the  power  to  the  slider 
motor. 


BAUANTINE  ELEaROHIC  VOLTMETER 
DECADE  AMPLIFIER  MULTIPLIER: 


Resistance  Changes 

The  diagram  in  Fig.  4  illustrates 
the  circuit  connections  for  each  of 
the  four  measurements.  On  either 
side  of  the  indicator  potentiometer 
are  fixed,  series  resistors.  The  ratio 
of  each  series  resistance  to  that  of 
the  indicator  potentiometer  is  equal 
to  the  corresponding  ratio,  in  the 
stations,  between  the  side  resistor 
and  potentiometer  values.  Points 
A  and  A,  are  contacts  on  the  in¬ 
dicator  selector  switch  and  short 
out  these  fixed  resistors  for  meas¬ 
urements  not  involving  the  poten¬ 
tiometers  of  the  stations. 

The  potentiometer  in  the  indi¬ 
cating  unit  forms  two  arms  of  a 
bridge  whose  other  two  arms  are 
made  up  of  different  combinations 
of  the  inTlividual  station  resis¬ 
tances,  according  to  the  measure¬ 
ment  being  obtained. 

For  “Vote,”  “No  Vote,”  and  “SO¬ 
SO”  measurements,  only  the  four- 
position  switch  in  the  individual 
stations  is  utilized.  The  simplest 
measurement  is  that  of  “Vote.” 
This  utilizes  only  terminals  1,  5,  and 
.3  of  the  individual  .stations.  If  an 
individual  turns  his  dial  to  the 
“No”  side  (0-48),  he  then  connects 
a  fixed  resistor  between  terminals 
5  and  G  through  1.  If  his  dial  is  on 
the  “Yes”  side  (52-100),  the  fixed 
resistor  is  connected  across  ter- 


A-C.  VOITS 


MODEL  300 
ELEaRONiC 
VOLTMETER 


MODEL  220 
DECADE 
AMPLIFIER 


MODEL  402 
MULTIPLIER 


th«  only  VOlTAAEfER 
(•atwring  a  simplifiod 
LOGARITHAMC  SCALE 


10  MICROVOLTS  to  10,000  VOLTS 


ONE  BILLION  TO  ONE— This  eiiornioiis  range  of 
AC  voltages  —  is  easily  covere<l  by  the  Model  300 
Voltmeter,  Model  220  De<’ade  Amplifier  and  Model 
402  Multipliers  illustrated  alane.  The  accuracy  is 
2%  at  any  point  on  the  meter  scale,  over  a  frequency 
range  of  10  cycles  to  1.50  kilocycles.  The  Mo<lel  .300 
Voltmeter  (AC  operatetl)  reads  from  .(M)l  volt  to 
100  volts,  the  Model  220  Amplifier  (battery  operated) 
supplies  accurately  standardized  gains  of  lOx  and 
lOOx  and  the  Model  402  Multipliers  extend  the  range 
of  the  voltmeter  to  1,000  and  10,000  volts  full  scale. 


and  one  “No.”  In  this  measurement, 
contacts  A  and  A,  will  short  circuit 
the  fixed  resistors.  The  potential  at 
5  will  be  two-thirds  of  Vj.  The  mo¬ 
tor-operated  slider  on  the  indicator 
potentiometer  is  at  0.  Therefore,  if 
Vi  =  6  volts,  the  potential  across 
the  transformer  primary  would  be 
four  volts. 

Under  these  conditions,  the  mo¬ 
tor  will  operate  to  move  the  slider 
and  pointer  from  0  toward  100 
When  two-thirds  of  the  resistance 
between  0  and  100  has  been  tra- 


Descriptive  Hulletin  No.  10  Available 


BALLANTINE  LABORATORIES,  INC 
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From  this  package 
come  the  finest  recordings 
in  the  world 

Presto  A 


GREEN  LABEL  DISCS 


.X'\  .  -•  .  .y  \ 


You  have  heard  about 
Presto  Brown  Label 
discs.  They’re  one-side 
perfect . . .  with  a  flaw 
on  the  other  side  you 
probably  couldn’t  find. 
Perfect  for  one-side  re¬ 
cordings,  reference  re¬ 
cordings  and  tests,  and 
at  greatly  reduced  cost. 


FREE  1  Presto  will  send  you  free  of 
charge  a  complete  bibliography  of 
all  technical  and  engineering  arti¬ 
cles  on  disc  recording  published 
sinc-e  1921.  Send  us  a  post  card. 
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runs  AT  WORK  (continued 

versed,  the  voltage  of  the  trans¬ 
former  will  drop  to  zero,  activating 
the  thyratron  circuit,  and  stopping 
the  motor.  If  the  indicator  potenti¬ 
ometer  is  uniformly  divided  be¬ 
tween  0  and  100,  the  indication  will 
be  66.6.  This  is,  of  course,  the  per¬ 
centage  of  “Yes”  volts,  where  two 
out  of  three  people  are  voting 
“Yes.” 

Another  circuit  in  Fig.  4  illus¬ 
trates  measurement  of  the  percent¬ 
age  of  the  people  who  are  not  ex¬ 
pressing  an  opinion  (“No  Vote”). 
Those  people  will  have  their  stations 
turned  to  “Off,”  individual  sta^tion 
switch  position  3.  A  bridge  circuit 
is  constructed  in  which  all  of  the 
“Off”  stations  are  connected  acro.ss 
5  and  L,  through  2.  All  the  other 
stations  will  be  on  the  “No”  side, 
contact  1;  on  the  “Yes”  side,  con¬ 
tact  3;  or  at  “50-50”,  contact  4. 
The  fixed  resistors  in  series  with 
the  switch  arms  of  all  the  stations 
on  “No”,  “Yes”,  or  “50-50”  will  be 
connected  in  parallel  across  ter¬ 
minals  5  and  G.  In  this  no-vote  ex¬ 
ample  (Fig.  4),  four  stations  are 
shown.  Three  of  these  individuals 
are  expressing  an  opinion;  the 
fourth  has  the  station  turned  to 
“Off”. 

The  resistance  from  5  to  L  is 
three  times  the  resistance  between 
5  and  G.  Hence,  the  potential  of  5 
would  be  one-fourth  of  Vx,  or  1.5 
volts.  The  indicator  potentiometer 
is  across  Vj,  which  is  6  volts.  There¬ 
fore,  the  motor-operated  slider  will 
move  up  to  a  position  corresponding 
to  one-quarter  of  the  total  potenti¬ 
ometer  resistance  before  balance  is 
achieved.  The  indicator  pointer  will 
be  at  25,  which  represents  the  per¬ 
centage  of  the  stations  which  are 
on  “Off”. 

The  measurement  of  the  per¬ 
centage  of  the  stations  on  “50-50” 
is  also  illustrated  in  Fig.  4  and  is 
obtained  in  the  same  manner  as  the 
“No  Vote”. 

In  the  measurement  of  “Opin¬ 
ion,”  shown  in  Fig.  4,  the  poten¬ 
tiometer  circuit  between  6  and  7  of 
the  individual  stations  is  utilized. 
Contacts  A  and  A,  in  the  indicating 
unit  are  open.  Points  1,  4,  and  3  are 
connected  to  point  5.  If  a  single  sta¬ 
tion  were  connected  in  this  manner, 
the  motor-operated  slider  of  the 
indicator  unit  would  rotate  to  the 
same  position  as  the  slider  of  the 


CHASSIS  LOCK  SOCKETS 


Amphenol  Chouis  Lock  Sockets  furnish 
radio  manufacturers  with  one  effective 
answer  to  soaring  production  and  labor 
costs.  They  eliminate  riveting,  mounting 
plates,  and  other  auxiliary  socket  support 
devices,  and  their  attendant  labor,  yet  the 
socket  is  firmly  seated  in  the  chassis. 

A  simple  redesigning  of  the  chassis  die 
permits  one-stroke  punching  of  all  socket 
holes,  and  simultaneous  shearing,  and 
forming  of  integral  lugs  on  each.  Sockets 
then  are  placed  in  the  chassis  from  the  top. 
A  multiple  jig  presses  lugs  against  socket 
shoulder  supports  of  all  at  one  time.  This 
seciuely  locks  each  socket  permanently  into 
place.  Closer  spacing  of  sockets  permits 
more  compact  design. 

Amphenol  engineers  cooperate  fully  in 
the  tool  development  required  in  changing 
over  to  faster,  lower-cost  production  with 
Chassis  Lock  Sockets.  Write,  phone  or  wire 
for  full  details. 


No.  68-Sl 
lOCTAt 
SOCKET 


No.  6$  i 
OCTAt 
SOCKET 


147  SEUES 
MINIATUKE 
BUTTON  SOCKET 


Punch-press  and  laboratory  hand  dies  are 
available  lor  mounting  Chassis  Lock  Sockets 


1830  South  54th  Avenue,  Chicago  50,  Illinois 

COUUl  CAIIES  AND  CONNECTOIS  •  INDISTIIAL  CONNECTORS,  FITTINCS  AND 
CONDIIT  •  ANTENNAS  •  lADIO  COMPONENTS  •  PLASTICS  FOI  ElECTIONICS 
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interference  filtering  with 
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We  have  designed— and  have 


available— many  types  of  C-D  Quietones 


which  are  equally  effective  on 
both  Radio  and  video  bands.  They  meet 
every  requirement  of  manufacturers 


cost  and  production  schedules. 


One  of  these  standard  types  may 


remove  your  product  from  the  list  of 


Radio  interference  generators. 


If  not,  we're  ready  and  waiting— with 


a  modern  and  complete  laboratory 


and  experienced  engineers— to  design 


and  build  a  Quietone  to  meet  your 


specific  needs.  Your  inquiry  is 


cordially  invited.  Comell-Dubilier 


Electric  Corporation,  Dept.  K~12 


South  Plainfield,  New  Jersey.  Other 


large  plants  in  New  Bedford,  Worcester 
and  Brookline,  Massachusetts,  and 
Providence,  Rhode  Island. 
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CORNELL-DUBILIER 

WORLD  S  LARGEST  MANUFACTURER  OF 

CAPACITORS 


1.^ 


Moie  Saleable 


enth  C«0  Quietone 


Filters  and  Spark 


Snppressoes. 


*  Btg.  U.8.  Pat.  Off. 


(conHnued) 


Quimt,  Outstandingiy 
DepBndabie  for 
oxacting  uf$ 


announces  the  420-OBO 
series  of  bridged  "T” 

ATTENUATORS 


Good  things  continue  to  come  in  small 
packages!  If  you’re  looking  for  a  small 
attenuator  of  highest  quality  —  if  you 
want  all  the  quality  features  normally 
found  in  large  units  but  still  must  save 
space  —  Shallcross  has  the  answer. 

Measuring  only  2%"  in  diameter,  the 
new  42()-OBO  Series  Bridged  T  Attenu¬ 
ators  are  destined  to  satisfy  many  im¬ 
portant  requirements  for  speech  input 
engineers.  The  various  charatteristits 
available  make  these  new  units  ideal  for 
use  as  mixer  or  master  gain  controls.  In 
addition  to  compact  construction  and 
the  wide  variation  of  ranges  and  tapers 
available  to  your  specifications,  consider 
these  typical  Shallcross  quality  features: 

1.  Attenuation  characteristic  essentially 
flat  from  30  to  15,000  cycles. 

2.  Attenuation  in  “off”  position  100  db 
or  better. 

3.  All  resistors  non-inductively  wound  and 
sealed  against  moisture  and  shock. 

A  New  Shallcross  Cueing  Attenuator 

Any  standard  Shallcross  ladder,  bridged  T,  or  straight  T  attenuator  may  be  equipped 
for  cueing  action  without  any  increase  in  the  diameter  of  the  unit.  With  it,  the  operator 
can  listen  for  cue  and  transfer  a  program  from  cueing  amplifier  to  the  transmitter 
smoothly  and  efficiently  merely  by  turning  up  the  volume  instead  of  reaching  for  a 
separate  switch.  Write  for  complete  details. 

Write  for  Attenuator  Quotation  Specification  Sheet 

SHALLCROSS  MANUFACTURING  COMPANY 

Dept.  E-127,  Collingdole,  Pa. 


CHECK  THESE  IMPORTANT 
SPECIFICATIONS 


ELECTRICAL  CHARACTERISTICS  — 
Circuit  —  Bridged  T 
Attenuation —  1,  2,  3  db/step  (odd 
values  ovoiloble  on  special  order) 
Number  of  steps  —  20 
Attenuation  Characteristic  —  Avail¬ 
able  in  linear,  linear  with  off  posi¬ 
tion  or  topered  on  lost  5  steps 
to  off. 

Impedance  — 30,  60,  150,  200,  250, 
500,  600  ohms,  in  or  out.  Other 
values  on  special  order. 

Insertion  loss  —  Zero. 

Resistors  —  All  wound  with  low*  tern- 
peroture  coefficient  wire. 

MECHANICAL  CHARACTERISTICS  — 
Diameter  —  2  ’/*  ” 

Back  of  panel  depth  —  2”  (with  de¬ 
tent  2  5/16") 

Mounting— Two  6-32  or  8-32 
screws  on  1  "  centers 

Shoft  Length — 15/16" 

Contact  Spacing  —  15“ 


TUBES  AT  WORK  (conHnued) 

station  potentiometer. 

The  resistors  ran  be  chosen  so 
that  wheiT  many  stations  are  used 
in  parallel,  the  balance  point  of  the 
bridge  will  be  at  a  position  essen¬ 
tially  equal  to  the  average  of  the 
individual  station  dial  settings.  By 
choosing  the  proper  circuit  con¬ 
stants,  it  is  possible  to  have  a  device 
which  is  independent  of  voltage  and 
the  number  of  voters. 

Thyratron  Sroiteh 

The  thyratron  circuit  for  con¬ 
trolling  the  indicator  motor  does 
not  directly  control  the  motor 
power.  If  the  manually  operated 
indicate-reset  .switch  .is  at  the  in¬ 
dicate  position,  and  if  there  is  a 
potential  unbalance  acro.ss  the  pri¬ 
mary  of  T.j,  the  line  voltage  will  be 
^applied  to  the  indicator  motor. 
When  the  potential  across  the  pri¬ 
mary  of  T.j  is  zero,  the  thyratron 
conducts.  This  energizes  the  relay 
CR  opening  the  normally  closed  con¬ 
tact  CR-2,  and  stopping  the  motor. 
The  closing  of  the  normally  open 
contacts  CR-2  holds  relay  CR.  Ma¬ 
nipulation  of  the  hand-held  stations 
after  the  relay  has  picked  up  will 
not  change  the  indicator  reading. 

The  indicator  pointer  can  be  re¬ 
turned  to  zero  if  the  reverse  w.ind- 
ings  of  the  motor  are  connected 
across  the  line  supply  by  manually 
closing  the  “Re.set”  .switch.  When 
the  pointer  reaches  zero,  the  motor 
stops  becau.se  an  arm  on  the  pointer 
shaft  operates  the  limit  switch  LS 
opening  the  power  connection  to  the 
motor  windings. 


High  Accuracy  Signal 
Generator 

Bv  J.  J.  Bank 

hrxign  Engineer 
Premier  Crgntal  Laboratories 

Xeir  York,  S.  Y. 

Unusual  accuracy  in  a  signal  gen¬ 
erator  can  be  accomplished  using 
quartz  crystal  frequency  control. 
In  the  instrument  illustrated,  out¬ 
put  at  any  fundamental  frequency 
frorp  100  kilocycles  up  to  about  12 
megacycles  is  determined  only  by 
the  crystals  available. 

In  addition,  the  small  degree  of 
correction  necessary  for  a  crystal 
which  is  either  slightly  low  or 
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An  IT&T  Associate 


In  SUM,  wm,  $LE£T  or  RA 
^  FEDERAL’S  SOO-OHM  LINE 


gives  Peak  Performance 


the  Dependable  link 
between  Antenna  and  Receiver 


Here’S  an  Intelin*  transmission  line  that’s  really  designed  to  take 
plenty  of  punishment— to  maintain  peak  performance  of  FM  and 
television  receivers  under  even  the  most  rigorous  conditions.  Feder¬ 
al's  K-1046  300-ohm  line  will  withstand  the  scorching  heat  of  the 
summer  sun,  the  abrasion  of  wind-bome  dust  and  dirt,  freezing 
sleet  and  atmospheric  moisture. 

Its  smooth  solid  polyethylene  insulation  resists  water,  acids,  alkalies, 
oils  and  abrasion — won’t  embrittle  or  age  in  sunlight.  It  retains 
flexibility  and  demensional  precision  in  hot  or  cold  weather.  Ellip¬ 
tical  cross  section  enables  it  to  withstand  twisting — prevents  ac¬ 
cumulation  of  foreign  matter  and  maintains  stable  capacity  charac¬ 
teristics. 


Stock  up  now  to  meet  the  increasing  demand  for  new  FM  and  TV 
installations.  This  300 -ohm  line,  as  well  as  other  Federal  h-f  cables— 
can  be  obtained  through  local  distributors  all  over  the  country. 


AttiMMllM,  M  pif  1M  Ft 
Frtpinci  li  ■(fiCTtlts 


C<MCltAIC( 

PirFL 


Vttwttytf 

PnpnatiM 


300  ohm* 


Available  in  convenient  1 ,000- 
foot  spools.  Easy  to  stock, 
easy  to  handle,  easy  to  use 
on  the  job. 


Federal  Telephone  and  Radio  Corporation 


SELENIUM  omI  INTELIN  DIVISION.  1000  Passaic  Ava.,  East  Nawark,  Naw  Jarsoy 


KEKFIN«  FEDERAL  YEARS  AHEAD.. .if  IT&T's  world-wid* 
rasoorch  and  anginaaring  orgonizotion,  of  which  th«  Fodarol 
Talocommwnication  laborotories,  Notley,  N.  J.,  is  a  unit. 


In  Canada:— Fednro I  Electric  Manutacluring  Campany,  Ltd.,  Montreal,  P.  Q. 
Export  Diitributorc— International  Standard  Electric  Corp.  67  Brood  St.,  N.  Y. 
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CMiiettr 
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TUBES  AT  WORK  (cMtiaucd) 

slightly  high  in  frequency  can  be 
done  the  switching  circuit 
shown.  A  variable  capacitor  per¬ 
mits  final  adjustment  of  the  crystal 


50  ohms,  200  ohms,  500  ohms,  or  high 
impedance  at  the  TWIST  OF  A  SWITCH 

The  Turner  Model  U9S  is  a  professional 
dynamic  adapted  for  all-around  use  with 
most  any  communications  or  sound  system 
equipment.  Built-in  tapped  multi-imped¬ 
ance  transformer  permits  quick  matching 
to  50  ohm,  200  ohm,  500  ohm,  or  high 
impedance  inputs.  The  Model  U9S.is  built 
to  withstand  heat,  cold  and  humidity,  and 
reasonably  rough  handling.  Dependable  and 
accurate  at  all  impedances,  its  smooth,  wide- 
range  response  make  it  highly  desirable 
for  both  voice  and  music  pickups.  See  and 
try  the  Turner  Model  U9S  at  your  dealer. 


Frequenciei  from  100  kc  up  into  Ike  tU 
region  ore  prorided  by  the  Premier  crystal- 
controlled  signal  generator 


circuit  to  zero  beat  against  WWV 
or  a  secondary  frequency  standard. 

This  adjustment  enables  the 
operator  to  use  the  crystal  har¬ 
monics  as  standard  frequency 
markers  throughout  the  radio 
spectrum  up  to  30  megacycles.  If 
the  same  results  are  desired  at 
higher  frequencies,  up  into  tele¬ 
vision  channels,  they  can  be 
achieved  with  crystals  of  higher 
fundamental  frequencies  ground  to 
the  same  accuracy  as  the  100-kc 
standard  supplied  with  the  instru¬ 
ment. 

With  a  crystal  at  10.7  me,  f-iri 
discriminators  and  ratio  detector.'^ 
can  be  aligned  to  their  respective 
center  frequencies.  A  10.8  and  a 
10.6-mc  crystal  can  then  be  used 
successively  to  check  the  balance  in 
the  negative  and  positive  direc¬ 
tions,  and  also  the  band  limit  ampli¬ 
tudes.  The  10th  harmonic  of  either 
of  these  i-f  crystals  provides  the 
frequency  for  alignment  of  the  108- 
mc  end  of  the  r-f  section  in  the  re¬ 
ceiver.  The  10.7-mc  signal  is  un¬ 
suitable  since  it  will  ride  through 
the  i-f  stages. 

For  television  receiver  align¬ 
ment,  five  crystals  can  be  employed 


MAGNETIC  CIRCUIT:  Heavy  magnets, 
rugged  construction. 

CASE:  Die-cast  alloy. 

FINISH:  Baked  gun-metal. 

MOUNTING;  %" —27  standard  coupler. 

CABLE:  20  ft.  removable  balanced  line 
cable  set. 

DIMENSIONS;  3K'  long  x  $¥i’  high 
(with  saddle)  x  3'  wide. 

WEIGHT:  26  ounces. 


EFFECTIVE  OUTPUT  LEVEL;  52  db  below  1 
volt/dyne/sg.  cm.  at  high  impedance. 


FREQUENCY  RESPONSE:  db  from  40  to 

9000  c.  p.s. 


OUTPUT  IMPEDANCE:  50,  200,500  ohms,  high. 

DIRECTIONAL  CHARACTERISTICS:  Semi-  or 
non-directionol  when  tilted  bock  90°. 


DIAPHRAGM:  Large,  specially  designed  of 
aluminum.  Special  voice  coil  assembly  to 
give  high  output. 


THE  TURNER  COMPANY 

17th  STRECT  N.  E.  CEDAR  RAPIDS,  IOWA 


Lkensed  under  U  S.  patents  of  the  American  Telephone  and  Telegraph  Company  and  Western  Electric  Company,  Incorporated 
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PERFORMANCE 
TO  THE  Nth  DEGREE 


FOR  OVER  31  YEARS  PLANNERS  AND  MOULDERS  IN  PLASTICS 


WRIGINAL  MOULD  COST  makes  up  a  big  chunk  of  most  bills  for 
plastic  parts.  Especially  if  worn  moulds  or  outmoded  moulds 
necessitate  frequent  replacements. 

But  when  you  can  amortize  the  cost  of  one  set  of  moulds  over 
9  to  15  years  of  steady  scheduled  production — Mister,  that’s  a 
different  story !  That’s  the  Kurz-Kasch  story !  VVe  preach — and 
practice— the  principle  of  designing  for  the  future  and  building 
moulds  for  the  future  too.  Take  this  American  Thermometer 
electric  thermostat.  Some  of  the  original  moulds  have  been  altered 
to  double  capacity,  but  the  original  cavities  and  forces  are  still  in 
use  after ^9  years  of  busy  production. 

If  your  product  or  its  components  can  be  made  better  out  of 
thermosetting  plastics — and  if  you  want  your  job  designed  and 
engineered  for  years  of  low-cost  quantity  production — ask  for  a 
Kurz-Kasch  engineer.  He’ll  answer  both  “ifs”  without  obligation. 


For  thoroughly  dependable, 
ruggedly  built  thermostatic 
stove  controls,  industry'  turns  to 
Robertshaw  and  its  American 
Thermometer  Division.  And  for 
plastics,  this  leader  in  its  field 
turns  to  Kurz-Kasch.  For  the  well- 
known  Robertshaw  thermostat, 
we  mould  6  pieces  of  urea  or 
phenolic  material  —  control  knob, 
broil  temperature  block,  selector 
switch  housing,  line  terminal 
block,  contact  arm  insulating  bar 
and  2  pilot  light  housings. 

The  original  moulds  for  these 
pieces  —  some  enlarged  since 
— are  still  in  quantity  produc-  i 

tion  after  9  years  of  service!  J 


Kurz-Kasch,  Inc.  •  1425  South  Broadway  •  Dayton  1,  Ohio 

BRANCH  SALES  OFFICES:  New  York,  Lexington  7-6677  •  Chicago,  Harriton  S473 
Detroit,  Randolph  S3 14  .  Los  Angeles,  Prospect  7S03  .  Dallas,  Laketide  1032 

St.  Louis,  Rosedale  3542  .  Toronto,  Canada,  Adelaide  1377 
EXPORT  OFFICES:  89  Broad  Street,  New  York  City,  Bowling  Green  9-7731. 
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MUSICAL  Masterpiece? . . . 

We  really  donH  know.  •  but  we  do  know 
what  makes  a  RECORDING  Masterpiece* 

To  manufacture  a  few  good  discs  is  easy.  To 
manufacture  a  million  good  discs  takes  skill. 
Soundcraft  recording  lacquer  embodies  extra 
quality  to  do  just  that  job.  Soundcraft  protects 
this  extra  quality  with  safeguards  and  controls 
so  that  you  get  standardized  discs. 

Over  a  'million  Soundcraft  discs  have  now  been 

•  « 

delivered  to  broadcasting  chains,  individual 
stations,  motion  picture  studios,  sound  studios, 
phonograph  record  companies,  educational 
institutions  and  home  recordists.  This  cross 
section  of  the  industry,  moreover,  demands 
Soundcraft  discs  day  after  day.  And  the  most  criti¬ 
cal  users  are  the  most  insistent  upon  Soundcraft. 
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REEVES  SOUNDCRAFT  CORPORATION 

10  EAST  52  STREET  •  NEW  YORK  22^  N.  Y. 


TUBES  AT  WORK  (cMtlnuH) 

at  the  five  frequencies  equal  to 
one-hnlf^the  frequencies  required 
for  stagger  tuned  i-f  peaking.  For 
example,  RCA  receivers  are  aligned 
at  21.8,  22.3,  23.4,  26.2  and  26.3  me. 
Ordinary  peaking  methods  are  em¬ 
ployed  with  an  amplitude-modu¬ 
lated  signal  at  the  above  points. 
Five  crystals,  at  10.9,  11.16,  11.7, 
12.6,  and  12.66  me,  will  double  to 
the  desired  frequencies.  In  addi¬ 
tion,  a  crystal  for  tuning  each  of 
the  trap  frequencies  to  minimum  is 
useful.  These  frequencies  are  19.75 
and  21.26  me,  for  which  the  crystal 
frequencies  for  doubling  would  be 
9.876  and  10.626  me. 

Where  peaking  adjustments  are 
being  made  the  set  is  trimmed  for 
maximum  detector  output  (or  avc 
voltage)  at  each  of  the  peak  fre¬ 
quencies,  and  when  trap  adjust¬ 
ments  are  made  the  traps  are  tuned 
for  minimum  output  at  the  trapped 
frequencies. 

Multiple  Standards 

Aligned  by  zero  beating  against 
WWV  at  2.6  or  at  6.0  me,  the  100- 
kc  frequency  can  be  used  as  a  direct 
source  of  harmonics  at  100  kc  or 
as  a  sine  wave  generator  for  a  mul¬ 
tivibrator.  A  similar  application 
for  higher  frequency  use  would  em- 


In  the  circuit  oi  the  generator,  the  gangk 
■witch  permits  correction  of  the  cryilol 
frequency  by  a  eariable  capacitor  whn 
it  is  either  above  or  below  a  standard 
frequency 

ploy  a  1,000-kc  crystal  or  one  at  5.0 
or  10  me.  In  each  instance  after 
alignment  by  the  zero-beat  method 
against  WWV  standard  frequency 
transmissions,  harmonics  of  the 
fundamental  crystal  frequencies 
can  be  used  up  into  the  vhf  region. 

Television  receiver  local  oscil¬ 
lators  can  be  adjusted  to  their 
proper  fixed  frequencies  for  each 
channel  by  use  of  crystals  at  a  lower 
frequency  with  a  harmonic  at  the 
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HAYDON 


So  that  you  may  see  exactly  what  Haydon  has  to  ofrer  in  timing 
motors  and  devices,  the  Haydon  representative  brings  them  right  to 
your  desk.  You  can  see  them  operate,  inspect  the  high  quality  of  de¬ 
sign  and  engineering,  select  the  most  suitable  type,  specify  more 
readily  the  features  of  custom-built  units. 

The  Haydon  line  includes  many  different  synchronous  motors  —  with 
standard  speeds  for  every  need  .  .  .  optional  shift,  brake  and  friction 
features  .  .  .  wide  range  of  other  possible  variations  —  and  many  types 
of  timing  devices  such  as  repeat  cycle  and  reset  timers,  time  delay 
relays,  repeat  interval  timers,  sequence  timers,  contactors,  interrupters, 
flashers,  clock  fit-ups  and  other  apparatus  for  nearly  every  timing 
application. 

Ask  for  a  personal  showing  of  Haydon  timing  motors  and  devices  at 
your  desk.  There  is  a  Haydon  representative  near  you.  Fully  descriptive 
catalog  on  request. 


WRITE  HAYDON,  2400  ELM  STREET,  TORRINGTON,  CONNECTICUT 


li;EI>JillL 

MANUFACTURING  COMPANY,  INC. 


TORRINGTON  CONNECTICUT 

■  HARNESS  TIMC  TO  TOUR  PRODUCTS 

SUBSIDIARY  OF  GENERAL  TIME  INSTRUMENTS  CORPORATION 


FORMERLY  LOCATED  IN  FORESTVILLE,  CONNECTICUT 


desired  frequency.  For  example,  a 
channel  ^  local  oscillator  in  recent 
receivers  is  set  at  93  me  by  zero 
beating  it  against  the  10th  har¬ 
monic  of  a  9.3  me  crystal.  A  pre¬ 
war  television  receiver  would  have 
a  channel  4  local  oscillator  setting 
of  80  me.  This  can  be  adjusted 
against  the  10th  harmonic  of  8.0 
me  or  8th  harmonic  of  10  me. 


'  Tests  for  Biggest  Inch 


Faults  or  breaks  in  the  protective 
coating  of  “Biggest  Inch”  gas  pipe¬ 
line  now  being  laid 'to  bring  natural 
gas  from  Texas  to  southern  Cali¬ 
fornia  are  located  with  the  Stearns 
electronic  “holiday”  detector.  The 
device  impresses  a  5,000-volt  poten- 


Operators  use  the  high-voltage  tester  for 
finding  weak  spots  in  the  coating  oi  Biq- 
gest  Inch,  a  gas  pipeline  oi  Southern  Coli- 
iomia  Gas  Company 


tial  across  the  coating.  When  a 
weak  spot  is  encountered,  a  spark 
jumps  through  and  energizes  a  bell 
alarm,  a  light  indicator  and  a 
counter.  The  assembly  shown, 
weighing  120  lb,  gets  power  from  a 
wet  cell  storage  battery. 

Two  men  operate  the  detector, 
which  rides  directly  on  the  pipe  by 
being  slid  along  with  the  encircling 
flexible  tube.  When  a  “holiday”  is 
reported,  one  of  the  operators 
marks  spot  with  chalk  for  future 
repair.  The  instrument  can  cover 
as  much  as  2,000  feet  per  hour. 

Gamma  ray  test  pictures  are 
taken  of  about  10  percent  of  field 
welds  on  the  Biggest  Inch  gas 
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that  many  parts  can  now  be  brazed  which  ordinarily 
would  be  ruined  at  the  high  temperatures  required 
for  copper  brazing.  In  addition,  lower  furnace 
temperatures  also  reduce  furnace  maintenance. 

Another  big  advantage  of  Lo-Flo  SH7  is  that  jig 
and  fixtures  last  indefinitely  because  no  flux  is  used 
and  solder  does  not  stick  to  them  . . .  and  since  jig 
and  fixtures  are  usually  expensive,  prolonged  life 
results  in  substantial  dollar  savings. 

General  Plate  Lo-Flo  SH7  silver  solder  is  availa* 
ble  in  any  form  for  prepositioning  such  as  strips, 
washers,  wires,  rings,  etc. 

General  Plate  Lo-Flo  SH7  silver  solder  gives  you  InvestigateGeneral  Plate  Lo-FloSH7,today.Find 
all  the  advantages  of  copper  brazing  plus  higher  out  how  this  amazingly  new  silver  solder,  which 
strength,  higher  corrosion  resistance  . . .  and  with  requires  no  flux,  can  increase  your  production, 

furnace  temperatures  of  only  1350°F.  to  1400°F.  give  better  bonds,  and  save  yOu  money.  Write: 

instead  of  2000°F.  to  2050°F. 

Possessing  excellent  wetting  properties,  Lo-Flo 

SH7  needs  no  flux  and  can  be  used  in  any  atmos-  GENERAL  PLATE  DIVISION 

phere  suitable  for  bright  annealing  of  ferrous  or  ,  .  ,  ^  ,  r- 

non-ferrous  metals.  Its  low  melting  point  means  °  efo  s  &  onfro  s  orporafion 

ATTLEBORO,  MASSACHUSETTS 

50  Church  St.,  New  York,  N.  Y.  205  W.  Wacker  Drive,  Chicago,  III.  •  2635  Page  Drive,  Altadeno,  Calif. 


Excellent  Wetting  Properties 
High  Bond  Strength 
High  Corrosion  Resistance 
Jigs  Last  Indefinitely 
No  Cleaning  After  Brazing 
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CANNON  EIECTRIC 

DEVELOPMENT  COMPANY 


Cannon 

ELECTRIC 


3209  Humbotcit  Street,  Los  Angeles  31,' California 

Canada  &  British  Empire  —  Cannon  Electric  Co.,  ltd.,  Toronto,  Ontario  e  World  Export 
Agents  (excepting  British  Empire)  Fraior  A  Hansen,  301  Clay  St.,  Son  Francisco  11,  Calif. 


TUBES  AT  WORK  (continued) 

pipeline  to  bring  some  of  the  over- 
supply  of  natural  gas  from  Texas 
wells  to  fuel-short  southern  Cali¬ 
fornia.  In  gamma  ray  equipment 
shown  in  the  illustration,  a  radium 


Six  basic  layouts  available,  having 
standard,  coaxial  and  twinax  con¬ 
tacts.  For  rack  or  panel  mounting. 


Nug-in  Typo  Control  Panel  for  aircraft 
radio  facilitates  safety  check  and  other 
features,  has  DPO  with  2  coaxials. 


TYPE  DPD 


Photographic  film  socured  by  the  bob 
wrapped  around  the  pipeline  is  exposed  to 
gamma  rays  from  a  radium  capsule  to  pr» 
ride  a  test  picture  of  a  field  weld 


Twelve  basic  layouts  available  with 
standard,  coaxial  and  thermocouple 
contacts.  Similar  to  DPB  except  has 
larger  shell. 


Itadio  control  panel  for  aircraft 
has  new  DPD2,  2  gang  connec¬ 
tor  with  radio  tuning  shaft. 


capsule  is  inserted  in  the  pipeline. 
Films  are  each  16-inches  long  and 
6-inches  wide  and  overlap.  A  belt 
acts  as  a  film  holder  and  is  centered 
over  the  weld  and  wrapped  around 
the  pipe.  A  set  of  lead  numbers  de¬ 
noting  inches  is  also  wrapped 
around  the  pipe  to  facilitate  loca¬ 
ting  defects  that  appear  on  the  film. 
A  400-mg  radium  capsule  is  used 
for  making  the  negative;  the  ex¬ 
posure  time  varies  from  35  to  45 
minutes  depending  on  wall  thick¬ 
ness. 


TYPE  DPD2 


(cut-away 

vi*w) 


Nuw  special  instrument  panel  dis¬ 
connect  with  screw  jack  extraction 
means.  An  entire  pilot's  panel  may 
be  disconnected  in  a  few  seconds. 
Uses  standard  DPD  inserts. 


New  4th  Edition  DP  Bulletin 


A  completely  revised  bulletin  on  the  Cannon 
Electric  DP  Type  Series  for  rack  and  panel  ap¬ 
plications.  Contains  many  new  layouts,  new 
fittings  and  complete  information.  Write  for 
Bulletin  No.  DP-547.  Prices  must  be  obtained 
from  factory  or  Cannon  Electric  representatives 
located  in  principal  cities. 


X-Rays  for  Railroad 

Pennsylvania  Railroad  has  in¬ 
stalled  an  x-ray  plant  at  Altoona, 
Pa.,  as  an  addition  to  its  test  de¬ 
partment.  X-ray  photographs  are 
taken  through  metals  as  much  as 
three  inches  thick  to  provide  assur¬ 
ance  against  such  internal  defects 
such  as  concealed  cracks,  imper¬ 
fectly  welded  joints,  and  cavities 
due  to  shrinkage  of  metal  during 
cooling. 

A  250,000-volt  mobile  x-ray  ma- 
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It  makes  no  diiierence  who  it  is  .  .  .  management  or  engineer¬ 
ing.  When  they're  looking  to  buy  (electronic  or  allied  products) 
they  turn  to  ELECTRONICS  BUYERS'  GUIDE. 

The  only  directory  of  its  kind,  it  suppUes  in  a  single  handy 
desk  package  the  answers  to  the  questions  on  which  buying 
decisions  are  based:  Who  makes  it?  and  What's  it  like? 

That's  why  it's  called  .  .  . 

'"THE  REFERENCE  BOOK  OF  THE  INDUSTRY." 

'The  editorial  directory  listings  answer  —  with  quick,  complete 
and  accurate  product  source  information  —  the  question:  Who 
makes  it? 

That's  half  the  story.  The  other  half,  the  selling  half  of  the  story 
to  which  the  directory  listings  guide  you,  tells  what  it's  like  .  .  . 
technical  product  data  . . .  physical  and  electrical  characteristics. 
That's  the  job  of  the  advertising  pages  in  the  "Guide." 

Your  job.  as  a  sales-minded  engineer,  business  or  advertising 
executive,  is  to  see  that  provision  is  made  NOW  in  your  com¬ 
pany's  1948  advertising  budget  to  back  up  your  product  listings 
in  the  "Guide"  with  the  selling  half  of  the  story  —  to  make  sme 
that  the  entire  story  on  all  your  products  reaches  the  buying  and 
specifying  readership  of  ELECTRONICS  BUYERS'  GUIDE. 
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It  you  aze  going  (o  sell  your  product,  (he  best 
time  to  reach  them  is  when  their  product  is  on  (he 
drafting  table  and  components  or  complete  equip¬ 
ment  is  being  designed  in.  That's  the  point  of  sate 
—  and  it's  the  time  they're  using  the  Buyers'  Guide. 
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TUBES  AT  WORK  (continued  i 

chine  is  mounted  on  automobile 
wheels  so  that  it  may  be  used  cither 
in  the  specially  constructed  labora¬ 
tory  building,  or,  when  some  very 
large  object  such  as  a  locomotive 
boiler  is  to  be  examined,  in  the  ad¬ 
jacent  construction  and  repair 
shops  of  the  railroad’s  Altoona 
Works.  The  lab  building  is  equipped 
with  18-inch  thick  solid  concrete 
walls  and  permits  the  safe  use  of 
x-ray  voltages  as  high  as  2,000,000 
volts.  It  includes  a  dark  room  for 
immediate  development  of  x-ray 
photographs,  and  equipment  for 
projecting  them  for  close  examina¬ 
tion  by  engineers  skilled  in  detect¬ 
ing  the  slightest  flaw. 

X-ray  testing  of  metals  is  par¬ 
ticularly  helpful  in  examining 
welded  metal  parts,  because  it  per¬ 
mits  the  technicians  to  examine  the 
weld  in  detail. 

The  increasing  use  of  welding  as 
a  more  efficient  means  of  construct¬ 
ing  high  pressure  locomotive  boil¬ 
ers,  frames  for  Diesel-electric  loco¬ 
motives,  fabricated  cylinders  for 
steam  engines,  passenger  and 
freight  car  truck  frames,  and  other 
parts  indicates  an  expanding  field 
for  x-ray  equipment  since  it  per¬ 
mits  minute  examination  of  the 
weld  without  damaging  the  metal. 

The  Pennsylvania  plans  to  install 
a  permanently  mounted  x-ray  ma¬ 
chine  of  1,000,000-volt  rating  in  the 
laboratory  building  to  augment  the 
mobile  machine  now  in  operation. 
Training  of  sufficient  numbers  of 
operating  technicians  and  full  de¬ 
velopment  of  a  wide  range  of  test¬ 
ing  techniques  will  precede  the 
higher  voltage  installation. 


•  And  it  was  such  a  beautiful  tracing  prevents  "ghosts”.  This  oil,  wax  and 
when  it  first  left  the  board  —  but  look  soap-free  method  of  manufacture 
at  the  prints  now,  after  that  last  re-  builds  the  translucency  all  the  way 
vision  ...  a  nice  big  "ghost”  firmly  through.  Arkwright  cloths  can't 
astride  the  front  elevation.  Moral  discolor,  grow  brittle  with  age. 

.  .  .  don’t  use  inferior  tracing  cloth.  See  for  yourself  how  much  better 
If  this  tracing  had  been  on  Ark-  Arkwright  is.  Send  for  free  working 
wright.  Rev.  4  would  have  produced  samples.  Arkwright  is  sold  by  lead- 
prints  just  as  sharp  as  the  day  a  tracer  ing  drawing  material  dealers  every- 
first  initialed  it  .  .  .  because  Ark-  where.  Arkwright  Finishing  Com- 
wright’s  special  mechanical  process  pany,  Providence,  R.  I. 


All  Arkwright  Tracing  Cloths 
have  those  6  important  advantages 

1  Erasures  re-ink  without  "feathering” 

2  Prints  are  always  sharp  and  clean 

3  Tracings  never  discolor  or  become 
brittle 

4  No  surface  oils,  soaps  or  waxes  to 
dry  out 

5  No  pinholes  or  thick  threads 

6  Mechanical  processing  creates  per¬ 
manent  transparency 


French  Coax  Cable  Laid 

McGraw-Hill  World  News 

A  COAXIAL  telephone  cable  430  miles 
long,  between  Paris  and  Toulouse, 
was  put  into  service  recently.  It 
allows  600  simultaneous  telephone 
conversions. 

Forty-two  100-watt  amplifiers 
are  stationed  along  the  cable,  and 
powered  by  current  fed  through  the 
cable  itself,  380  volts  at  50  cycles. 
Most  of  the  amplifiers  are  placed  in 
stations  without  personnel,  their 
functioning  being  watched  by  tele¬ 
metering  from  several  central 
points.  Average  voice  power  on 
each  line  is  no  more  than  0.001  watt. 


AMERICA’S  STANDARD  FOR  OVER  25  YEARS 
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Vibration  dootn't  matter  now. 
Screws  and  bolts  used  to  work  loose 
when  the  stoves  were  in  transit.  So 
J.  H.  McKee  Company  now  fastens 
stove  frames  with  Cherry  Rivets.  Fast 
production.  Tight,  vibration-resistant 
joints. 


ELECTRONICS  —  December,  1947 


More  secure  than  screws,  and 

faster  and  easier  to  install  than  or¬ 
dinary  rivets.  Cherry  Rivets  fasten 
molding  to  ice  cream  cart  faster 
with  less  cost. 


CHCRaV  mVCTS.  TMCIH  manufacture  i  APPLICATION  ARE  COVERED  Rt  U.S.  PATENTS  ISSUED  A  RENDING 


Say  it  any  way  you  like  — but  it  all  adds  up  to  the 
same  thing.  Whatever  kind  of  fastener  you  use,  you 
want  it  to  fasten  (or  anchor  or  secure)  tightly  and  per¬ 
manently.  And  you  wont  to  do  the  job  as  fast  as  pos¬ 
sible.  This  is  where  Cherry  Rivets  come  in.  Cherry  Blind 
Rivets  are  not  just  blind  rivets— they  will  do  any  fasten¬ 
ing  job,  blind  or  otherwise,  in  less  time  with  less  cost. 


anchor? 


fasten? 


secure? 


any  way  you  say  it 

CHERRY  BLIND  RIVETS 


do  the  job 


faster 


Neat  and  solid.  Cherry  Pull-through 
Hollow  Rivets  fasten  hinges  on  soda 
fountains  securely.  Rivets  will  be 
plugged  with  neat,  attractive  nickel- 
plated  umbrello-heod  plugs. 


Installation  speed  counts.  And  Cherry  Rivets  are 
installed  by  one  man  in  just  three  simple  steps:  (1)  in¬ 
sert  rivet  in  hole;  (2)  engage  rivet;  (3)  actuate  the 
gun. . .  It's  just  that  simple. 

Strength  counts  too.  And  Cherry  Blind  Rivets  ore 
comparable  in  strength  to  conventional  rivets.  Dynamic 
expansion  of  the  rivet  shank  during  installation  is  what 
does  it.  Joints  are  tight,  strong,  vibration-resistant. 


cheaper 


Tight-flinching,  pull-through  type  Cherry  Kivet 


High-strength,  self-plugging  type  Cherry  Hi' 


For  more  informotion,  write  to  Dept.  L-120,  Cherry  Rivet 
Company,  231  Winston  Street,  Los  Angeles  13,  California 


1 

1 

lul  lui 

Ptnh-en  type  SPEED  NUTS  ore  ut*d  ovtr  dit  cotf  studs 


as  shown  at  Ml,  to  allath  madallion  and  dallvary  com 


partmoni  bosol,  and  far  ofhor  fostoning  jobs  not  visibio 
In  photo.  C7000  flat  typo  SPEED  NUTS  oro  wsod  to 
ottoch  htngos  to  top  covor,  bottom  tram#  and  doors. 


"Further  experiments  increased  the  use  of 
SPEED  NUTS  in  assembling  our  "Electro"  AlU 
Electrical  Cigarette  Vending  Machine.  Since 
this  change  over,  a  study  of  our  costs  reveals 
a  saving  up  to  25 Vo.  We  feel  sure  that  more 
and  more  Tinnerman  fasteners  will  be  used 
on  our  equipment  and  will  set  a  standard  of 
quality  and  perfection  for  the  ultimate  user." 

We’re  sure  we  can  help  you  produce  a 
better  product  at  lower  cost.  Write  us  about 
your  assembly  problem  today. 


TINNERMAN  PRODUCTS,  INC.  •  2106  Fulton  Road,  Cleveland  13,  Ohio 


In  Canada;  Wallace  Barnes  Co.,  ltd.,  Hamilton,  Ontario 
In  England:  Simmonds  Aerocessories,  Ltd.,  London 


MORE  THAN  4000 
THIS 


In  France;  Aerocessoires  Simmonds,  S.A.,  Paris 
In  Australia:  Simmonds  Aerocessories,  Pty.  Ltd.,  Melbourne 


tAitNtis  trade  Mark  Rea.  U.  S.  Pal  on. 


SHAPES  AND  SIZES 

.V  fasti:  \  I  .V  fi  s 
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Mr.  M.  Caruso,  President  of  C-Eight  Labora* 
tories,  Newark,  New  Jersey,  has  this  to  say 
about  SPEED  NUTS: 


5-^ 


64  SPEED  NUTS  on  each 
“Electro”  Cigarette  Vending 
Machine  Boost  Production 
and  Bedueo  Assemhly  Costs. 


Meter  instantly  indicates  changes 
in  antenna  adju’stments 


ANDREW  CORPORATION 

363  EAST  7STH  STREET  •  CHICAGO  19,  III. 


ELECTRON  ART 

(continued  from  p  146) 


-40  -00  -120  -160  -200 

NEGATIVE  HEPEU.ER  VOLTAGE 


FIG.  1 — Pow»r  output  cmd  otcUlotton  ir«- 
quuncy  oi  a  723A/B  klystron  Tory  with  ro- 
poller  Toltaqo  in  the  three  Toltage  modes 
shown 


can  be  adjusted  by  varying  the  neg¬ 
ative  voltage  on  the  repeller  elec¬ 
trode.  The  tube  will  oscillate  only 
within  certain  ranges  of  repeller 
voltage,  known  as  voltage  modes. 
Figure  1  shows  power  output  and 
frequency  as  functions  of  repeller 
voltage  for  a  type  723A/B  klystron 
oscillator.  Of  the  three  voltage 
modes  shown,  the  one  for  the  range 
of  repeller  voltages  between  -160 
and  -180  volts  gives  the  greatest 
power  output.  Consequently,  this 
circuit  is  designed  to  deliver  volt¬ 
ages  within  that  range  to  the  re¬ 
peller  of  a  723A/B. 

The  klystron  can  be  tuned  over  a 
relatively  narrow  frequency  range 
by  changing  its  repeller  voltage 
alone;  wide  changes  in  frequency 
are  obtained  by  mechanically  tuning 
the  resonant  cavity  of  the  klystron 
and  simultaneously  adjusting  the 
repeller  voltage.  This  simultaneous 
adjustment  is  not  easy  to  accom¬ 
plish  by  the  most  obvious  expedient 
of  gearing  a  potentiometer  to  the 
cavity  .tuning  screw.  The  exact 
value  of  repeller  potential  required 
at  any  given  frequency  does  not 
coincide  exactly  to  that  indicated  by 
the  curve,  but  is  rather  erratic,  and 
at  the  same  time,  critical.  The  elec¬ 
tronic  system  described,  automatic¬ 
ally  provides  the  correct  repeller 
potential  for  constant  output  over 
the  entire  tuning  range. 

Circuit  Design 

The  circuit  of  the  automatically 
controlled  repeller  voltage  supply  is 
shown  in  Fig.  2.  Tube  V,  is  one 
section  of  a  6J6  connected  as  a  grid- 
controlled  rectifier.  When  no  sig¬ 
nal  voltage  is  applied  to  the  grid  of 
this  tube  its  quiescent  output  causes 


The  ANDREW  Type  40-C  Phase  Six  individual  input  circuits  ac- 
Monitor  is  a  modern,  new  instru-  commodate  directional  systems 
ment,  designed  to  facilitate  adjust-  utilizing  as  many  as  six  towers, 
ment  and  maintenance  of  broadcast  Write  for  Bulletin  47  for  full 
directional  antenna  arrays.  Ac-  details.  Prompt  placement  of  your 
curately  measuring  both  angle  of  order  will  assure  delivery  when 
phase  difference  and  ratio  of,  an-  needed. 
tenna  current  amplitude,  it  provides 

a  quick,  direct  check  on  antenna  ...  T 

A  ^  ^  ■  Many  sfofiont  aUaaay  fcav«  pyrthatad  thit  J 

system  adjustment.  I  MonHor,-  among  tham  arai  I 

An  exclusive  Andrew  feature  per-  j  j 

mits  measurement  of  current  ratios  |  kcbc  kogt  wdev  wkvm  I 

and  phase  angles  in  degrees  on  a  |  j 

single  meter.  This  affords  im-  j  kfsa  ksel  wgtm  wrwr  j 

mediate  observation  of  the  effects  of  |  j^^®®  mtsc  I 

small  antenna  circuit  adjustments,  j  kgil  kwc  winz  wvis  i 

Sensirivity  is  high  -  better  rf.an  wwok  , 

one  volt  from  550  to  1600  KC.  j  kito  wbbc  wjrd  ■ 
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.1  Jew  of  tile  1^0  permaneuthi  iiiKiiluletl  irireM,  < 
vableK  ami  cords  dereloped  by  Hockhestos  to 
protect  pnxiuct  perforinunce  and  yire  lastlnij 
.icrricc  in  -tOO  to  iUMH)  rolt  application.'!. 


ROCKBESTOS  FIREWALL  HOOKUP  WIRE 

TliU  heat,  flame  anti  iiii>isture  resistant  wire, 
insulatetl  with  high  dielectric  tu{)es  and  iin- 
prttgnated  asbestt>s  and  ctivered  with  lac- 
tjueretl  glass  braitl,  has  an  o{)erating  tempera¬ 
ture  range  of  lidS  C.  to  minus  Widely 

usetl  in  airborne,  gntund,  marine  and  mobile 
ct>mniunications  systems,  electnuiic  devices, 
transmitters,  ampliflers  anti  calcidattirs. 
Itleal  ft>r  small  motor,  ct>il,  transformer  anti 
dyiuiiiuttor  leads.  Sizes  No.  i'i  to  4  .\W(i 
in  1000  volt  rating  anti  li,  14  anil  10  .\W(i 
in  3000  volt.  Also  in  twisteil  pair,  tripled  or 
cableil  multi-conductor  (x>nstructii>ns. 


ROCKBESTOS  APPUANCE  AND  RANGE  WIRE 

Made  in  two  types — heat  anti  flame  resisting 
“Hi-Temp”  ami  heat,  flame  and  moisture 
resisting  “Moistemn”.  Insulatetl  with  either 
asbe.stos  or  synthetic  tajte  anil  asl)estt>s 
tinished  in  black,  white  or  colors.  No.  8  to  iO 
AW(I  cop|)er,  nickel  or  monel  contluctors. 


TYPE  AVA  ROCKBESTOS  A.V.C.  MOTOR  LEAD  CABLE 

000  vt)lt  cable  for  coil  connections,  mi>tor 
and  transformer  leads  exposeil  to  overloatls 
and  high  ambient  tentperatures.  Insulatetl 
with  felted  asbestos  anil  varnisheil  cambric 
and  covered  with  asbestos  braid  like  Power 
('able.  Sizes  18  AWCi  to  l.tMMI  M('M. 


Sirturt  design,  .streamlining,  engineering  improvements  and  all  the 
factors  that  give  your  prcHlnct  eye-appeal  and  functional  perfection 
arc  \\a.sted  effort  if  wire  failures  irritate  your  customers  and  bump 
your  co.sts  via  replacements  and  expensive  repairs. 

More  and  more  makers  of  <-on.sumer  and  industrial  products  are 
gaining  a  competitive  edge^ — keepttm  a  .seller  .s  market  for  their  products 
-by  specifying  |K‘rmanently  insulated  Kockln-stos  wires,  cables  and 
cords  for  hard  usage  under  severe  operating  conditions.  Ifecause 
they  are  insulated  with  heat,  flame  and  age-resistant  impregnated 
a.slx'stos,  they  eliminate  the  hea<laches  caustnl  by  high  ojierating  or 
ambient  temperatures,  overloads  and  wire-fires.  They  are  al.so  re¬ 
sistant  to  grea.se,  oil  and  de.stnu-tive  fumes  that  .shorten  wire  life 
and  .set  up  failures. 

Whether  you  make  airplanes  or  buses  .  .  .  calculators  or  com¬ 
munications  e(|uipment  .  .  .  mining  machines  or  motors  .  .  .  radios, 
ranges,  switchlioards  or  what  not,  “R<K‘klK*.stos”  is  a  gfKHl  name  to 
rLMneml>er  for  wire-failure  prevention  that  maintains  prcMluct  prestige. 
For  recommendations  or  engineering  a.ssistance  write  to  nearest 
district  office  or; 

ROCKBESTOS  PRODUCTS  CORPORATION 

4S4  Nicoll  St.,  New  Haven  4,  Conn. 

NEW  YORK  BI:FFAL0  CLEVELAND  PITTSBURGH  DETROIT  CHICAGO 
ST  LOUIS  LOS  ANGELES  OAKLAND 


ROCKBESTOS  RESEARCH 

Solves  Difficult  Wiring  Problems 
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INPUT  FROM 
GRtSTAL 


NOTE-  POSITIVE 
SlOE  OFSOOV 
POWER  SUPPLY 
IS  6R0UN0E0, 
NEGATIVE  SIDE 
OF  250  V  SUPPLY 
IS  GROUNDED 


82  poo 


loopoo 


500P00 


00,000 


TO  RESONATOR 


+  250V 


2  500p00 

OUTPUT  TO  REPELLER 


This  fine  qucdity,  genuine  crystal  Cartridge 
is  Asiatic's  answer  to  repeated  requests  from  the 
radio-phonograph  industry  for  a  "low  needle  talk" 
reproducer  with  high  sensiiivity  capable  of  excel¬ 
lent  quality  reproduction ...  at  an  attractively  low 
price.  Designed  for  use  with  all  types  of  automatic 
record  changers  and  manually  operated  phono¬ 
graphs,  the  "LT"  Cartridge  employs  a  replaceable 
Type  "T"  Needle  with  an  "Electro-Formed"  Pre¬ 
cious  Metal  tip.  Note  these  important  features: 

1.  Low  Needle  Talk  5.  Cutoff  Frequency,  4,000 

c.p.s. 

2.  Low  Needle  Pressure  S.  Output  Voltage,  1.00  volt 

3.  Low  Price  at  1,000  c.p.s.) 

7.  Needle  Guard  Posts 

4.  Replaceable  "T"  Needle  8.  Standard  Dimensions 


FIG.  2 — Circuit  of  the  automoticollv  con¬ 
trolled  repeller  voltage  syatem  includes 
grid-controlled  rectifier,  control  thyratron, 
and  relaxation  oscillator  thyratron 


point  X  to  be  at  ground  potential. 
When  the  oscillator  is  functioning, 
the  emf  appearing  across  the  silicon 
monitoring  crystal  is  applied  to  the 
grid  of  Vi  and  causes  a  shift  in  the 
potential  of  point  X  so  that  it  is  no 
longer  zero,  but  rather  several  volts 
positive  with  respect  to  ground. 

The  next  tube  V,  is  a  2D21  thyra¬ 
tron.  Its  grid  bias  is  adjusted  by 
means  of  Ri  so  that  the  tube  is  just 
on  the  threshold  of  ionization. 
Thus,  a  slight  positive  voltage  ap¬ 
pearing  across  the  crystal  can  cause 
this  thyratron  to  fire  with  the  result 
that  point  Y  becomes  about  200 
volts  positive  with  respect  to 
ground. 

The  last  tube  Vj  is  also  a  2D21. 
thyratron.  It  serves  as  a  relaxation 
oscillator  to  generate  negative¬ 
going  sawtooth  waves  of  about  1 
cps  frequency  and  with  a  peak  nega¬ 
tive  amplitude  adjustable  by  means 
of  Rj  to  the  vicinity  of  200  volts. 
For  most  723A/B  tubes,  the  repeller 
voltage  range  for  the  fifth  mode  will 
be  approximately  from  150  to  190 
volts.  The  exact  value  of  repeller 
voltage  is  obtained  by  halting  the 
generation  of  sawtooth  waves.  Sup¬ 
pose  that  the  relaxation  oscillator 
attempts  to  develop  a  negative  saw¬ 
tooth  having  a  negative  amplitude 


Sp«ci«/  "LT‘ 
•nd  "QT" 
LH»r»tur* 
is  svsiUhle. 


For  those  who  prefer  a  de  luxe  Reproducer, 
Astatic  highly  recommends  the  "QT"  CRYS¬ 
TAL  CARTRIDGE — now  being  specified  for 
use  by  a  nuniber  of  leading  manu- 
facturers  of  high 
grade  phonographs 
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_ t  5tm  mode  operation 

'  •  I  I  I  I 

NEGATIVE  REPELLER 
- T  VOLTAGE.^  —\ - h 


POWER 


O' - 1 - 1 - ^ - 1 - 1 _ I _ L_J  0 

8700  8900  900  9300  9500 

FREQUENCY  IN  MC 


or  mo^;  ' 

a  cast  is  executed.  These  gears  nmst  also 
Aviihstand  the  strain  of  hauling  in  a  fighting  fish  of  I 
unpredictable  size  and  strength,  thus  rendering  u  dual  | 
purpose:  speed  and  velvety  smoothness  in  one  ^ 

direction—strenglh  and  durabUity  in  the  other. 

jp^  ''  Instruments  and  machines  have  individual  gear 
^  problems.  For  over  a  quarter  of  a  century,  Quaker  ^ 

>  City  Gear  Works  has  solved  thousands  of  them  * 

I  and  produced  millions  of  gears  of  j 

every  description  up  to  60"  in  diameter 
\  *  for  manufacturers  in  many  diversified  industries. 

I  Aircraft  controls,  dental  drills,  electric  clocks, 

gauges,  indicators,  heat  controls,  machine  tools, 
radar,  radios,  washing  machines  and  motion  picture 
projectors  are  but  a  few  of  the  many  conveniences 
L  of  modern  progress  which  depend  upon  the 

I  heartbeat  of  Quaker  City  Gears.  Your  gear  problem 

is  our  business,  our  large  productive 
■  capacity  is  at  your  service. 

VOUR  INQUIRIES  WILL  RECEIVE  PROMPT  ATTENTION 

?  p- - - — ■;  the  Outd^sman  Castomaiic  , 

r  The  heart  of  tne 

,  „el  by  oarenUr-eers  and 

fDnaker  City  Gear  Woiks 

^|F  incorporated  ^ 

k  1 91 0,,N._Front  Street,  Phi|qdelphiqa22at^Ra& 


FIG.  3 — Ai  the  klyatron  corlty  is  mechan¬ 
ically  tuned,  the  automatic  control  Tories 
potential  on  repeller  as  shown  by  upper 
curTe  to  proTide  fairly  constant  power  in¬ 
dicated  by  curre  below 

of  about  200  volts.  Also,  assume 
that  the  klystron  will  operate  only 
in  the  fifth  mode  and  that  for  a  par¬ 
ticular  adjustment  of  the  cavity 
screw,  maximum  r-f  output  will 
occur  at  -165  volts. 

Now,  as  the  negative  sawtooth 
approaches  165  volts,  the  klystron 
begins  to  deliver  microwave  power 
and  a  positive  emf  appears  across 
the  monitoring  crystal.  This  occur¬ 
rence  upsets  the  balance  of  point  X 
with  respect  to  ground  so  that  a 
positive  voltage  is  impressed  upon 
the  control  grid  of  V,.  If  R,  is  so 
adjusted  that  this  tube  is  near  its 
threshold  of  firing,  the  emf  de¬ 
livered  by  the  crystal  will  continue 
to  increase,  as  will  the  positive  vol¬ 
tage  impressed  on  the  thyratron 
grid.  At  some  value  of  microwave 
power  close  to  the  optimum  for  fifth 
mode  operation,  V,  will  fire  and 
cause  point  Y  to  suddently  become 
positive  with  respect  to  ground.  The 
sawtooth  is  thus  caused  to  reverse 
and  to  go  in  the  positive  direction, 
resulting  in  a  decrease  in  the  output 
of  the  klystron.  Consequently,  the 
control  thyratron  deionizes  and  al¬ 
lows  the  relaxation  oscillator  to 
again  begin  generating  a  negative 
sawtooth.  As  before,  the  klystron 
output  increases,  causing  V,  to  fire, 
and  the  cycle  of  operation  is  re¬ 
peated. 

Once  the  system  has  searched  for 
and  found  the  region  of  optimum 
repeller  potential,  the  subsequent 
small  oscillations  about  this  poten¬ 
tial  are  of  very  minute  amplitude, 
less  than  0.1  volt.  Variation  in  the 
klystron  oscillator  frequency  with 
respect  to  repeller  voltage  is  about  2 
me  per  volt.  Therefore,  the  hunting 
action  of  Vs  produces  deviations  in 
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Want  concise,  useful  information  on 
germanium  crystal  diodes,  duo-diodes 
and  varistors? 

A  new  bulletin  contains  the  facts 
you’ll  want  on  these  unique  circuit  ele¬ 
ments  that  are  characterized  by  com¬ 
pact,  rugged  construction,  light  weight 
and  low  shimt  capacity — that  eliminate 
the  need  for  heater  supply. 


Compiled  by  Sylvania  Electric  —  pio¬ 
neers  in  the  field  of  germanium  research 
and  development  —  the  bulletin  sum¬ 
marizes  mechanical  specifications  and 
electrical  ratings — together  with  charac¬ 
teristic  performance  curves  and  typical 
circuit  diagrams  that  may  suggest  to  you 
many  new  applications  for  the  Sylvania 
family  of  germanium  crystals. 


Sylvania  Electric  Products  Inc. 

Dept.  E-1412,  Electronics  Division 
500  Fifth  Avenue,  Nevr  York  1 8,  N.  Y. 

Gentlemen: 

Please  send  me  your  bulletin  "Germa¬ 
nium  Crystal  Diodes." 


II  OnVON  FOR  YOUR  FUtC  CORY 


Company 


Street  Address 


Electronict  Ditision 


RIREIS  IF  ELECTRINIC  lEVICES:  Mill  TIIES;  MTIIIE  MT  TIIEJ; 
FIIIIESCENT  UMPS,  FIXTIIES,  RUINS  lEVICES;  ElECTIIC  LICIT  II IIS 
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Communications  Division 


Since  1  922  in  Radio  and  Electronics 


251  WEST  19th  STREET 


NEW  YORK  11,  N.  Y 


ELECTRON  ART  (continutd) 

klystron  frequency  of  only  0.2  me, 
of  negligible  importance  in  the 
vicinity  of  9,300  me. 

Preliminary  Adjustment 

The  0-1  d-c  voltmeter  connected 
across  the  monitoring  crystal  indi¬ 
cates  oscillation  and  is  handy  for 
the  initial  tuning  up  of  the  system. 
A  300-0-300  volt  midget  type  power 
transformer  is  used  with  the  6.3- 
volt  filament  winding  connected  to 
the  filament  supply.  The  conven¬ 
tional  120-volt  primary  winding  is 
unused. 

As  previously  mentioned,  point  X 
should  be  at  zero  potential  with 
respect  to  ground  with  no  signal  in¬ 
put  to  the  6J6  grid.  This  voltage 
should  be  measured  with  Rj  discon¬ 
nected.  If  this  condition  is  not  ob¬ 
tainable,  either  R,  or  Rs  should  be 
changed  from  the  values  designated 
in  the  schematic  diagram.  A 
vacuum-tube  voltmeter  should  be 
connected  from  the  repeller  voltage 
output  to  ground  and  with  V,  re¬ 
moved  from  its  socket,  Ri  should  be 
adjusted  to  yield  a  sawtooth  voltage 
having  a  negative  peak  of  approxi¬ 
mately  200  volts.  This  voltage  can 
be  easily  observed  on  the  vtvm,  inas¬ 
much  as  the  sawtooth  frequency  is 
about  1  cps.  Next,  with  all  tubes  in 
place,  adjust  Ra  until  the  needle  of 
the  vtvm  ceases  to  fiuctuate,  then 
back  off  just  sufficiently  to  permit 
oscillation  of  the  relaxation  oscil¬ 
lator.  It  will  now  be  found  that  a 
slight  positive  potential  impressed 
upon  the  6J6  grid  will  prevent  oscil¬ 
lation  of  the  2D21  relaxation  oscil¬ 
lator.  The  sawtooth  will  “freeze” 
somewhere  in  the  vicinity  of  100 
volts.  If  the  repeller  voltage  output 
is  now  connected  to  the  klystron  re¬ 
peller  and  the  monitoring  crystal  is 
connected  to  the  input,  the  system 
should  be  immediately  operative. 
Figure  3  shows  how  the  repeller 
voltage  is  automatically  controlled 
to  produce  nearly  constant  micro- 
wave  power  output  while  the  kly¬ 
stron  is  mechanically  tuned. 

The  dial  should  be  calibrated  by 
means  of  the  cavity  wavemeter 
which  is  always  available  for  check- 
I  ing  the  frequency.  The  attenuating 
section  should  be  adjusted  so  that  a 
0-100  microammeter  can  be  used  in 
conjunction  with  the  output  crystal. 
It  will  then  be  found  that  negligible 
reaction  exists  between  the  compo¬ 
nent  under  test  and  the  amount  of 


Talarbor*  —  butiMt  IlIfU  control 
lowor  in  Hio  couniryl  Moro  than 
112,000  landings  and  tcdcooffo 
from  January  I  to  July  31,1947, 
all  handlod  by  Radio  Rocoptor 
communications  oguipmont. 


Now— more  traffic  for  the  smaller  airport  with  Radio  Receptor's  low-cost  ''packaged 
radio  stations!"  Compact,  easi'y  installed,  need  little  maintenance. 

Teterboro's  experience  proves  that  reliable  ground-to-air  communications  Is  a 
"must"  for  successful  and  profitable  airport  operation. 

Teter  Tower  has  them  coming  in  fast  and  in  all  sizes,  but  the  tower  picks  them  out 
of  the  air  cleanly,  whether  it  be  a  multi-engined  cargo  plane  or  a  smaller  local 
plane;  and  leads  them  to  the  ground  with  a  minimum  of  jamming. 

Not  only  at  Teterboro,  but  at  nearly  every  major  airport  in  the  country  and  at  many 
oirlines,  such  as  La  Guardia  field,  Washington  National  Airport,  American  Over¬ 
seas  Airlines  and  others,  you  will  find  Radio  Receptor  high  and  low  frequency 
communications  equipment,  beacons,  ranges,  and  other  navigational  aids  for 
ground-to-air  traffic  control. 

Let  us  help  you  plan  your  airport  traffic  control  system  today.  Write  today  for  full 
information  on  "Packaged"  VHP  and  LF  Radio  Stations,  LF,  HF  and  VHP  Receivers 
and  transmitters.  Address  Dept.  C-l 


VHF  TrontmittM 
"Fockag*'* 
Type  TV  so  A 


Dacambar,  1947  —  ELECTRONICS 


(continuad) 

)nly  0.2  me, 
uce  in  the 


*r  connected 
crystal  indi- 
3  handy  for 
the  system, 
t  type  power 
rith  the  6.3- 
connected  to 
The  conven- 
T  winding  is 

med,  point  X 
tential  with 
no  signal  in- 
This  voltage 
th  Rs  discon- 
on  is  not  ob- 
Rt  should  be 
>s  designated 
liagram.  A 
r  should  be 
)eller  voltage 
with  V,  re- 
Rt  should  be 
tooth  voltage 
k  of  approxi- 
3  voltage  can 
le  vtvm,  inas- 
frequency  is 
:h  all  tubes  in 
the  needle  of 
actuate,  then 
tly  to  permit 
ixation  oscil- 
found  that  a 
ial  impressed 
prevent  oscil- 
axation  oscil- 
will  “freeze” 
linity  of  100 
roltage  output 
e  klystron  re- 
•ing  crystal  is 
it,  the  system 
sly  operative. 

'  the  repeller 
illy  controlled 
nstant  micro- 
vhile  the  kly- 
tuned. 

calibrated  by 
;y  wavemeter 
ible  for  check- 
le  attenuating 
isted  so  that  a 
can  be  used  in 
utput  crystal, 
hat  negligible 
n  the  compo- 
he  amount  of 


Their  uses  are  mounting,  too 

These  Ucinite  shock  mountings,  with  a  self-contained  TEENl’T,  are  set  in  a 
synthetic  rubber  ring  of  great  toughness  and  resiliency.  .In  Service  use  during  the 
war,  they  proved  their  worth  under  extremities  of  shock,  tem])erature,  climate. 

Today  they  are  making  a  name  for  .safeguarding  radio  and  television  .sets,  phono¬ 
graph  turntables,  electrical  condensers,  and  other  delicate  e(|uii)ments. 

The  mountings  shown  above  re])resent  only  one  general  tyi)e  of  a  basic  design 
which  can  be  adapted  to  a  wide  variety  of  applications. 
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Newtonville  60,  Mass. 

Division  of  l.'nited-(^arr  Fastener  Corp. 
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LAMINATED  BAKE  LITE  AfiSEMBLIES 


CERAMIC  SOCKETS  ^  BA3iA!VA  PINS  * 


JACKS  •  PLl'KS  •  CONNECTORS  •  ETC. 


HARDWICK,  HINDLE 

Rheostats 


ELECTRON  ART 


(continued) 


energy  flowing  through  the  wave¬ 
guide.  An  added  refinement  would 
involve  a  combination  of  resistors 
and  tuning  stubs  such  that  the 
standing  wave  ratio  throughout  the 
guide  would  be  at  a  minimum.  How¬ 
ever,  it  was  observed  that  this  con¬ 
dition  is  approached  sufficiently  for 
the  purpose  by  employment  of  the 
single  attenuating  section. 


Mode  Selection 


WE  SHOW  HERE  3  of  our  Standard  types  of  rheostats— 
( 1 )  type  2462  F,  a  most  compact  10  watt  model  which 
fits  into  exceptionally  small  space  (only  inch  from  back 
of  panel);  (2)  our  rugged  type  M  25  watt  rheostat  which 
offers  exceptional  heat  dissipation  for  size;  and  (3)  the 
widely  used  line — type  B  50  through  F  500— available  in  50, 
100, 150,  300  and  500  watts,  all  designed  with  massive  wind¬ 
ing  core,  exceptionally  rugged  terminal  screws  and  other 
exclusive  advantages. 

As  one  of  the  oldest  manufacturers  of  rheostats  and  re¬ 
sistors  we  ask  you  to  consult  with  our  engineers  about  your 
specific  requirements. 


HARDWICK,  HINDLE,  iNC 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

NEWARK  5,  N.  J.  Established  1886  U.  S.  A. 


The  searching  range  covered  by 
the  relaxation  oscillator  is  such  that 
with  260  volts  applied  to  the  kly¬ 
stron  resonator,  there  will  be  little 
opportunity  for  operation  in  a  mode 
other  than  the  fifth.  If  the  723A/B 
shows  a  tendency  to  jump  to  the 
fourth  or  sixth  mode,  as  evidenced 
by  an  abrupt  change  in  the  tuning 
calibration,  this  effect  can  be  cor¬ 
rected.  Operation  in  the  fourth 
mode  can  be  rendered  impossible  by 
backing  R,  away  from  the  threshold 
of  firing  of  thus  making  neces¬ 
sary  the  stronger  input  from  fifth 
mode  operation  to  actuate  this  tube 
Operation  in  the  sixth  mode  can  be 
halted  by  adjusting  R,  so  that  the 
peak  amplitude  of  the  negative  saw¬ 
tooth  will  not  be  high  enough  to  sup¬ 
port  sixth  mode  operation.  How¬ 
ever,  with  most  723A/B  tubes,  this 
trouble  will  not  be  encountered,  and 
it  is  a  simple  matter  to  record  the 
frequency  characteristics  of  a 
plumbing  unit. 

Two  power  supplies  are  required: 
one  to  deliver  300  volts  at  10  ma, 
and  the  other,  stablized  with  respect 
to  line  voltage  fluctuations,  to 
furnish  250  volts  at  30  ma.  The 
300-volt  supply  is  employed  as  a 
source  of  negative  potential  for  the 
klystron  repeller  and  the  relaxation 
oscillator  and  for  bias  voltages  fer 
the  two  thyratrons.  The  250-volt 
supply  furnishes  positive  voltage 
for  the  various  electrodes  in  a  con¬ 
ventional  manner  and  also  powers 
the  klystron  resonator  electrode. 


Simulating  a  Jet  Engine 

To  DEVELOP  a  simplified  system 
of  controlling  tubine  engines  at 
Wright  Aeronautical  Corp.,  an  elec¬ 
trical  analog  of  the  engine  is  used 
The  analog  (Electronics,  p  136, 
Sept  1947)  simulates  such  oper¬ 
ating  characteristics  of  the  engine 
as  power,  speed,  temperature,  and 
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YOU  GET  QUALITY  PLUS  ENGINEERING  SERVICE  WITH  G-E  PERMANENT  MAGNETS 


G*n*ral  Dactrlc's  n«w 
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The  Magnets  that  Keep  Electrons  on  the  Beam 


Two  ring-shaped  G-E  permanent  magnets  made 
of  ductile  CUNIFE  are  now  used  on  cathode-ray 
tubes  to  help  eliminate  the  troublesome  ion  spot  on 
the  direct  view  television  screen.  When  mounted  in 
the  correct  position  on  the  tube  neck  surrounding 
the  electron  gun,  these  CUNIFE  rings  supply  the 
magnetic  field  which  deflects  the  elearons  out  of 
the  ion-electron  stream.  The  defleaed  elearons 
are  thus  rapidly  returned  to  their  original  course 
while  the  massive  ions  are  “trapped”  and  do  not 
strike  the  tube  screen. 

In  addition  to  ductile  CUNIFE  permanent  mag¬ 
nets,  General  Elearic  also  offers  duaile  CUNICO 
and  SILMANAL  which  greatly  extend  magnet  de¬ 
sign  possibilities.  Other  G-E  permanent  magnet 
materials  include  many  grades  of  CAST  and  SIN- 


PERMANENT 

MAGNETS 


TERED  ALNICO  and  lightweight  VECTOLITE. 

Let  us  help  you  with  your  magnet  application 
problems.  General  Elearic  engineers,  backed  by 
years  of  research  and  magnet  design  experience, 
are  always  at  your  service.  Metallurgy  Division^ 
Chemical  Department,  General  Electric  Company, 
Pittsfield,  /Mass. 


ANNOUNONG  .  .  .  G  NEW  stoiNlard  Hm  of  0-1  ALNICO 
paroMnauf  mognot  NOUNNO  ASSIMAUIS.  Tliara  ora 
fcuMlraGa  mf  placa*  la  tba  factory,  ctoro,  bomo  mnd  worfc- 
■bop  wboro  tboco  poworfol  magnatk  Aovfcas  con  bo  moG 
to  oGvontoga.  For  cooiplata  GotoRc,  sooG  for  oor  now 
boMotlii. 

METALLURGY  DIVISION,  See.  FA-U 
CHEMICAL  DEPARTMENT 
GENERAL  ELECTRIC  COMPANY 
PITTSFIELD,  MASS. 
tend  me 

□  "G-E  Permanent  Magnet  Holding  Assemblies"  \ 

O  "G-E  Permanent  Magnets"  ' 

NAME . . . . . TITIE . 

COMPANY . . . . 

ADDRESS . . . . . . 

CITY . . . . STATE . . 


GENERALS  ELECTRIC 
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We  are _ because 

NOW  we  can  deliver 
your  COILS 

It's  lots  more  satisfactory  to  be  able  to  soy  to  you: 
"Sure  we  con  wind  those  coils  for  you  and  deliver 
them  promptly."  —  than  to  say:  "Sorry  —  we  can't  get 
the  wire." 


Electronic  oqulpmont  duplicotiot  onelno  op¬ 
eration  for  testing  of  controller  deeigna 

fuel  flow  SO  that  actual  engine  tests 
of  the  controller  are  unnecessary 
until  final  stages  of  design.  The 
analog  computer,  described  by  its 
designers  W.  T.  Stark  and  W.  C. 
Schaffer  of  the  Wright  Engineering 
Department,  and  G.  A.  Philbrick  of 
Philbrick  Researchers  at  the  Octo¬ 
ber  meeting  of  the  Nat.  Aero.  Meet¬ 
ing  of  the  Soc.  of  Auto.  Engrs.  in 
Los  Angeles,  is  operated  by  only 
one  engineer  and  solves  problems  in 
seconds  that  would  otherwise  take 
him  days.  It  can  be  modified  to 
solve  other  engineering  problems. 
Although  such  computers  represent 
a  large  capital  investment,  they  of¬ 
fer  great  savings  in  time  and  per¬ 
sonnel  at  offices  engaging  iu  exten¬ 
sive  computations,  with  the  result 
that  automatic  computer  techniques 
are  becoming  fairly  common. 


Send  Us  Your  Specifications  For 


Tube  Characteristics  with 
28*Volt  Plate  Supplies 

Mobile  equipment  is  usually  re¬ 
quired  to  operate  from  28-volt 
sources.  A  study  of  the  character¬ 
istics  of  conventional  tubes  indi¬ 
cates  that  the  plate  circuits  can  be 
operated  satisfactorily  directly 
from  this  voltage. 

Choice  of  Cireuxta 

Vehicular  generators  can  be  ex- 
!  pected  to  deliver  28  volts  ±  10  per- 
I  cent.  Where  a  receiver  uses  a  vari- 
j  ety  of  coupling  methods  between 
stages,  the  screens  can  all  be  con¬ 
nected  directly  to  the  positive  high 
voltage.  If  the  leads  are  short,  de¬ 
coupling  is  unnecessary,  thus  sav¬ 
ing  components  and  cost.  Of  the 
j  several  methods  of  obtaining  bias 
I  for  the  control  grids,  the  most  satis- 


W«st  Coast  Addross:  P.  O.  Bex  674,  Belmont,  CaiH. 


BOBBINS ‘PAPER  INTERLEAVE  •  ACETATE  INTERLEAVE 
COnON  INTERWEAVE  •  TAPED  FORM  WOUND 
UNIVERSAL  SINGLE  OR  MULTI-PIE  CROSS  WOUND 


COTO-COIL  CO.,  INC. 

^  coil.  SPEOAUSTS  SINCE  1917 
Y  65  Pavilion  Avo^,  Providoiico  5,  R.  I. 
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ERE’S  THE  MONITOR  YOU’VE  BEEN  WANTING 

........ 


Vf  ' 

o 

4!^ 

i  t  1 

7!S: 

li  I  i 

•#  •• 

- 

Percentage  Modulation  meter,  calibrated  | 
from  0  to  133  per  cent.  Additional  db  Kale,  f 
Switch  selects  positive  or  negative  peaks  or  I 
full-wave  indication.  For  FM,  100%moduiation  t 
corresponds  to  75  kc  deviation;  for  television,  ■ 
internal  adjustment  changes  calibration  to  { 
100%  at  25  kc  deviation. 


q-.-srscy  Deviation  meter  calibrated  in  100- 
le  divisions  from  — 3000  to  -|-3000  cycles, 
compensate  for  long-time  drifts  ond  to  bring 
nitor  into  check  with  frequency  meosuring 
zero  reading  is  adjustable  over  :£3000 


Modulation  Indicator  level  is  set  by  this  dial; 
lamp  flashes  when  modulation  level  exceeds  that 
to  which  diol  has  been  set.  Dial  range  0  to  120% 
modulation. 


R-F  Input  level  is  indicated  on  this  behind-panel 
meter.  Signal  and  center-frequency  meter 
pilot  lomps  illuminated  when  input  level  is 
sufficient,  and  extinguished  when  level  drops 
too  low. 


220  Me. 

•  CONTINUOUS  MONITORING  —  Continuous  indi¬ 

cation  of  center  frequency  —  requires  restandard¬ 
ization  only  once  a  day,  not  before  each  measurement . 

•  REMOTE  MONITORING  —  Equipped  for  several 

remote  monitoring  circuits  and  for  use  with  a 
recorder. 

•  HIGH  STABILITY  —  200  cycles  (2  parts  per  million), 

or  better,  with  a  daily  check  of  electrical  zero 
of  meter. 

•  LOW  INPUT  POWER  —  1-volt  input  at  hieh  im¬ 

pedance  —  amplified  to  several  hundred  volts 
for  high  level  operation  to  avoid  harmful  effects 
of  excessive  coupling  to  transmitter. 

•  LOW  RESIDUAL  DISTORTION  —  Less  than  0.2% 

at  100  k.c.  swing  —  accurate  for  measurements  to 
as  low  as  Y2  per  cent. 

•  75-25  KC  DEVIATION  —  Provided  with  a  single 

internal  adjustment  for  either  75  kc  deviation  for 
FM  monitoring,  or  for  25  kc  deviation  for  tele¬ 
vision  audio  monitoring. 

•  REMOTE  INDICATORS  —  Circuits  and  terminals 

provided  for  remote  indicators  for 
Center-frequency  Indication 
Percentage-modulation  Meters 
Over-modulation  Lamp 
600  ohm  Unbalanced  Aural  Monitor 

•  F.C.C.  SPECIFICATIONS  —  Designed  and  manu- 

I  factured  to  meet  all  F.C.C.  monitoring  re- 

■  quirements. 

[type  1 170-A  FM  MONITOR  (either  frequency  rang*)  .  .  .  $1625 


GENERAL  RADIO  COMPANY 


Cambridge  39, 
Massachusetts 


90  West  St.,  New  York  6 


920  S.  Michigan  Ave.,  Chicago  5 


950  N.  Highland  Ave.,  Los  Angeles  38 
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ELECTRON  ART  (cMHmMd) 

factory  for  use  with  low  plate  volt¬ 
ages  Is  by  grid  current  flowing  in 
a  resistor  between  grid  and  cath¬ 
ode.  Such  a  method,  where  signal 
levels  are  low,  provides  limiter  ac¬ 
tion  thus  eliminating  the  need  for 
avc;  it  produces  uniform  result 
despite  widely  varying  characteris 
tics  from  tube  to  tube;  and  is  eco¬ 
nomical  of  components  and  plate 
voltage,  because  the  cathode  is  at 
ground  potential.  In  R-C  coupled 
stages,  a  grid  resistance  of  10  meg. 
and  in  other  circuits  of  2  meg  gives 
proper  bias. 

Choice  of  Tubes 

Tubes  with  high  transconduc¬ 
tance  (6AC7,  6SH7,  6SG7)  devel¬ 
op  relatively  large  contact  poten¬ 
tials  so  that  they  over-bias.  With 
the  tubes  of  lower  transconductancc 
(6K7,  6SK7,  6SJ7),  there  is  less 
degradation  when  used  at  lower 
plate  voltages.  Table  I  shows  what 
can  be  expected  from  several  such 
tubes,  and  the  observed  variations 
of  transconductance  at  28  volts  of 
randomly  selected  batches  of  20 
tubes  each. 


With  Air  Express  cutting  delivery  time  from  any  U.  S. 
point  to  a  matter  of  hours,  it’s  like  lassoing  your  supply 
sources  and  keeping  them  within  quick  reach. 

You  get  the  fastest  possible  service  with  Air  Express. 
Special  pick-up  and  delivery  service  is  included.  And  since 
Air  Express  goes  on  every  flight  of  the  Scheduled  Airlines, 
shipments  keep  moving  —  fast.  If  you’re  faced  with  over¬ 
seas  shipping  problems,  Air  Express  can  save  you  weeks 
of  delivery  time.  Use  this  speedy,  inexpensive  service 
regularly. 


Table  I — Comparison  Between 
250  and  28-Volt  Operation 


Percent 

Transoon-  Variation  in 
ductance  Transoon- 
in  Mmhos  at  ductance 
28  V  250  V  at  28  V 
6SK7  1,350  2,000  -17  -1-13 

(12SK7) 

6SJ7  1,350  1,650  -  30  -1-20 

(12SJ7) 

6SG7  1,325  4,000  -40  -f40 

(12SG7) 

9003  1,250  1,800  -  24  -1-16 

6SH7  1,200  4,900  -  67  -1-44 

(12SH7) 

9001  1,150  1,400  -  26  -1-39 

6SF7  1,075  2,050  -16  -1-14 

(12SF7) 


Air  Bcpress-it's  Good  Business 


•  Low  rates  —  special  pick-up  and  delivery  in  principal  U.  S. 
towns  and  cities  at  no  extra  cost.  •  Moves  on  all  flights  of  all 
Scheduled  Airlines.  •  Air-rail  between  22,000  off-airline  of¬ 
fices.  •  Direct  air  serviceto  and  from  scoresof  foreign  countries. 
Just  phone  your  local  Air  Express  Division,  Railway  Express 
Agency,  for  fast  shipping  action  .  .  .  Write  today  for  Schedule 
of  Domestic  and  International  Rates.  Address  Air  Express, 
230  Park  Ave.,  New  York  17.  Or  ask  for  it  at  any  Airline  or 
Railway  Express  Office. 


Variable-mu  tubes  maintain  their 
characteristics  at  low  plate  and 
screen  potentials,  but  tubes  with 
high  grid  contact  potential  have  to 
be  prevented  from  overbiasing 
other  tubes  connected  to  the  avc  by 
isolating  resistances.  The  only  sat¬ 
isfactory  mixer  for  28-volt  opera¬ 
tion  is  the  6SA7  or  12SA7.  Useful 
gains  in  the  audio  section  can  be 
obtained  from  the  6SJ7,  6J5,  6SR7 
or  their  12-volt  counterparts. 

A  single-frequency  superhetero¬ 
dyne  receiver  was  designed  using 
internationally  available  tubes  oper¬ 
ating  at  28  volts.  The  set  had  a  sen¬ 
sitivity  of  5  microvolts  at  100  milli- 


FaslMt  delivery  —  at  low  rales 

Memphis,  Term,  manufacturer  re- 

?ue8ted  fast  delivery  of  spare  parts 
34  lbs.)  located  in  San  Angelo,  Tex. 
Picked  up  11:50  AM  the  21st,  de¬ 
livered  same  day  at  5:40  PM.  668 
miles.  Air  Express  charge  S7.31.  Other 
weights,  any  distance,  similarly  inex¬ 
pensive  and  /aft. 


AIR  EXPRESS  DIVISION, 
RAILWAY  EXPRESS  AGENCY 
...  A  SERVICE  OF 
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Jhermocouple-Jonization 
Qauge  Control 
Type  706 


TWO  VACUUM  GAUGES  COVERING  A  RANGE  FROM  1  x  10~^  mm  TO  10  mm  Hg. 

The  newly  developed  Thermocouple-Ionization  Gauge  Control,  complete  with  Thermocouple  and 
Ionization  Gauges,  covers  the  pressure  range  from  lx  10“^  mm  to  1  mm  Hg.  Operation  is  dependable 
and  simple.  Full-scale  meter  deflection  occurs  at  1  mm  and  5,  I,  0.1  and  O.OI  microns.  The  unit  is  remov¬ 
able  from  its  cabinet  for  incorporation  in  a  central  panel. 

The  Alphatron  is  an  ionization-type  vacuum  gauge  using  the  ionizing  power  of  alpha  particles  from 
a  radium  source  to  measure  total  pressure  of  any  gas,  vapor  or  mixed  atmosphere  from  1  micron  to 
10  mm  Hg.  with  instantaneous  linear  response.  A  complete  feature  article  on  this  gauge  appears  in  the 
April  issue  of  ELECTRONICS.  National  Research  Corporation,  Cambridge  42,  Massachusetts. 


Alphatron  'Vacuum  Qauge 
Type  5i0 


SEARCH  CORPORATION 


NATIONA 
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MACALLEN  MICA 


ALL  FORMS,  ALL  QUANTITIES  —  ALL  DEPENDABLE 


ELECTRON  ART  (cMitiiiMd) 

watts  output,  a  signal-noise  ratio 
better  than  6  decibels,  and  occupied 
a  space  only  S  by  S  by  4  inches,  thus 
indicating  the  feasibility  of  low- 
voltage  operation  of  tubes  where 
compact,  lightweight  equipment  is 
essential  (R.  Terlecki  and  J.  W. 
Whitehead,  28  Volts  H.  T.  and  L.  T., 
Electronic  Engineering,  p  157,  May 
1947). 


Industrial  Magnetron 

Microwave  dielectric  heating  prom¬ 
ises  to  become  an  important  appli¬ 
cation  of  magnetrons  and  klystrons. 
Toward  this  end  the  British  Thom- 
son-Houston  Co.  has  developed  a 
high  powered  10-cm  magnetron  that 
produces  pulses  of  2  megawatts 
peak  power  with  a  mean  power  out- 


fhis  bird  got  quite  a  reputa¬ 
tion  for  wisdom.  He  didn't 
say  what  and  he  didn't  say 
where  —  he  said  who,  and 
that's  a  suggestion  for  every 
purchasing  agent  and  every 
writer  of  specifications. 


me  name  ot  any  kind  ot  ma¬ 
terial  takes  on  a  quality  mean¬ 
ing  when  the  maker's  name 
is  put  in  front  of  the  com¬ 
mon  name  of  the  material. 
That  who  is  important!  For 
example,  the  name  Mica  — 
whose  Mica?  —  Macallen's 


High  power  microworei  for  induatrial  heat¬ 
ing  are  generated  by  this  magnetron 


course 


put  from  3  to  4  kilowatts.  Power 
for  such  tubes,  and  for  broadcast¬ 
ing  stations  can  be  provided  by  the 
company’s  recently  developed  pen¬ 
tode-type  hot-cathode  thyratron 
rated  at  33  amps  mean,  200  amps 
peak,  and  1,000  volts. 


Graphical  Fourier  Analysis 

By  Thomas  C.  Blow 

Uaggachusetta  Ingtitute  of  Tfchnoloi/U 
Cambridge,  Magg. 

Periodic  functions  can  be  anal¬ 
yzed  into  their  harmonic  contents 
by  several  methods.  Simplified 
schedules*  are  available  that  shorten 
numerical  step-by-step  integrations’ 
but  a  graphical  method  that  is 
short  and  accurate  enough  for  engi¬ 
neering  purposes  is  simpler.  In  ad¬ 
dition,  as  will  be  seen  from  the  fol¬ 


lowing  description,  only  a  few 


when  you  think  of  MICA,  think  of  MACALLEN 


ordinates  need  be  used  when  deter¬ 
mining  the  lower  order  harmonics. 


THE  fMACAlLEN  COMPANY  •  ">  "  “"sion  n.  mass 


CHiCAGOi  565  W.  WASHINGTON  »lVO.  •  ClfVflANO;  123  1  SUPIKIOR  AVE. 


Vector  Addition 


The  accompanying  diagram  shows 
how  the  analysis  is  performed  with 
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I-T-E  WIRE-WOUND  POWER  RESISTORS 

Stmndmrd  fixed  reaixtora  from  5  to  200 
Watts 

Adjuatable  reaiatora  from  10  to  200  Watts 

Ovml  reaiator  aaaembliea.  for  limited  space 
requirements— from  30  to  75  Watts 

Ferrule  reaiatora,  for  connections  through 
fuse-clips  in  installations  where  rapid  in¬ 
sertion  and  removal  is  a  factor — from  13  to 
200  Watu 

Resistors  for  special  applications  made  to 
specifications.  I-T-E  Power  Resistors  are 
made  with  a  normal  tolerance  of  10*'r-  Tol¬ 
erances  of  5%  and  less  are  made  to  order. 


From  foundations  to  terminals,  I-T-E 

wire-wound  Power  Resistors  receive  the  same 
engineering  skill,  the  same  care  in  fabrication  that 
the  most  complicated  unit  of  switchgear  receives. 
The  result  is  a  superior  resistor  of  balanced 
design — ruggedly  built  for  dependable  perform¬ 
ance  over  a  long  period  of  heavy  service. 

In  the  construction  of  I-T-E  Resistors,  only 
the  best  non-hygroscopic  ceramics  are  used  for 
the  bases.  Double-leaf,  tinned-copper  tabs  form 
the  terminals  and  are  securely  fastened  to  the  base, 
lending  added  strength  for  subsequent  soldering 
operations.  The  purest  resistance  wires  obtain¬ 
able  are  precision  wound,  mechanically  tied,  and 
silver  soldered  at  high  heat  for  permanent,  solid 
connections.  The  overall  blue-black  vitreous 
enamel  coating  locks  and  insulates  the  wire  wind¬ 
ing — provides  fast  heat  dissipation. 


The  new  I-T-E  Resistor 
catalog  contains  com¬ 
plete  technical  specifica¬ 
tions  on  I-T-E  Resistors. 
Included  also  are  handy 
charts  and  formulas  for 
selecting  and  ordering 
resistors,  and  complete 
listings  of  I-T-E  sizes  and 
ratings.  Send  for  it 
today. 


POWER  RESISTORS 


The  Leader  In  Technical  Excellence 


-T-E  CIRCUIT  BREAKER  CO..  RESISTOR  OlVISlON.  1STH  t  HAMILTON  STS.,  PHILAOaPHIA  31.  PA. 


SWITCHGEAR  .  UNIT  SUBSTATIONS  .  ISOLATED  PHASE  BUS  STRUCTURES  .  AUTOMATIC  RECLOSING  CIRCUIT  BREAKERS  .  RESISTORS  .  SPECIAL  PRODUCTS 
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ELECTRON  ART 


Why  You  Reduce  Your 
TRANSFORMER  PROBLEMS 


n  -NUMBLR  OF  ORDINATES 

(  •  harmonic  number 


AWOlo 

«*5i5t 


ADC  TRANSFORMERS 


YOUR  problem  involving  selection  or  design 
of  the  right  transformer  for  your  equipment 
can  best  be  solved  at  ADC. 

Engineers  at  ADC  are  able  to  furnish  you 
with  the  finest  transformers  available  today. 
Here  are  a  few  good  reasons  why: 


At  the  top  is  shown  a  wove  to  be  analysed; 
twelve  ordinates  ore  constructed  at  30  deg 
intervals  to  illustrote  the  technique.  Below 
is  shown  the  construction  by  which  the 
omplitude  and  phase  angle  of  the  ftmda- 
mentol  ore  graphically  determined 


At  ADC  your  more  difficult  transformer  prob¬ 
lems  receive  the  personal  attention  of  ADC’s 
executives.  These  men,  electronic  engineers  them¬ 
selves,  founded  ADC  over  10  years  ago  with  the 
idea  of  making  higher  quality  transformers  than 
had  ever  been  made  before.  To  keep  this  policy 
effective  ADC  executives  keep  in  continual  touch 
with  new  developments  and  requirements  of  elec¬ 
tronic  industries.  They  are  keenly  interested  in 
your  transformer  problems. 

To  maintain  their  leadership  in  the  design  of 
transformers  and  other  audio  components,  the 
ADC  engineering  staff  is  continually  engaged  in 
research— designing,  testing  and  re-designing. 

The  bulk  of  ADC’s  business  is  building  trans¬ 
formers  to  meet  new  and  unusual  requirements. 
Years  of  this  specialized  experience  have  made 
ADC  engineers  tops  in  the  field.  Today  these 
men  are  advisers  and  suppliers  to  leading  Ameri¬ 
can  electronic  equipment  manufacturers. 

ADC  takes  pride  in  the  reputation  of  its  prod¬ 
ucts.  Each  and  every  transformer  leaving  its  fac¬ 
tory  is  thoroughly  tested  and  inspected  first. 
There  is  no  spot  checking  at  ADC  nor  any  com¬ 
promise  with  quality.  ADC  is  prepared  to  give 
you  the  best— in  design  .  .  .  material  .  .  .  work¬ 
manship. 

WRITE  for  information.  Include  details  of  your 
requirements.  Also  available  upon  request  Cata¬ 
logue  46-N  on  ADC  transformers  and  components. 


a  protractor  and  scale.  The  first 
ordinate  ch  is  laid  off  from  the  ori¬ 
gin  in  the  direction  specified  by  its 
abscissa,  30  deg  in  this  illustration. 
Successive  ordinates  are  laid  off  end 
to  end  in  their  respective  direc¬ 
tions.  Ordinates  of  negative  values 
such  as  ttt  through  a,,  are,  of  course, 
laid  off  in  the  negative  direction. 
The  line  closing  the  polygon  is  then 
the  desired  coefficient  A,,  but  multi¬ 
plied  by  n/2  where  n  is  the  number 
of  ordinates  used  in  the  analysis,  12 
in  this  case.  The  angle  <f>i  is  the 
angle  between  the  resultant  and  the 
vertical  axis. 

The  coefficient  and  angle  so  de¬ 
termined  are  substituted  in  the 
equation 

F'(fl)  =  Ao  +  AiSin(0  -}-  <f>j)  + 
A^in(20  +  <f>j)  -f  A«sin(i2(9  -f  <f>g) 
To  determine  A,  and  <f»a  for  the  sec¬ 
ond  harmonic,  the  process  is  re¬ 
peated  but  with  the  modification 
that  each  ordinate  is  laid  off  at 
twice  the  angle  of  its  respective 
abscissa.  For  example,  Oi  is  laid  off 
at  60  deg.  The  length  of  the  line 
closing  the  polygon  so  formed,  di¬ 
vided  by  n/2,  is  A,;  its  angle  to  the 
vertical  is  The  third  harmonic 
coefficient  will  be  found  by  laying 
off  the  ordinates  at  three  times 
their  respective  angles. 

For  the  steady  state  component 
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ROUND 

SmaltMl  dkimcter  in 
tfondard  predu^on. 


SPECIAL  SHAPE 

SiKipnd  to  cuttomor 
tpociflcotion^ 


.074"x.lt8'*  ODx.005'*  wall 
X  r.9l6*'  long,  boodod  .104” 
oynd^jna|or  and  minor. 


ROUND 

Lorgost  diamolor  in  tfondord 
^  production  rang#. 


OVAL 

Doublo  hooding  of 
oval  cathodot. 


on  All  Types  of 

SUPERIOR  SEAMIESS 

SIEEVES 

elliptical 


KOUND,  OVAL,  r 

ANd  rectangular 

Plain  or  Boodod 

Showing  moximum  ond  minim 

. .  bond  po:i,ir.":r 

■ASIC  OrMINSIONAl  DATA 

wiinimom  OD— ,010” 

Maximum  OD— .121" 

‘Wall  Thielcno«s-.0015/.00S" 

M«?o7r’ 

MAD  OlAMms-d,...,..  „ 


.025 ”x  .048”  ODx  .003”  wall 
X  .469”  long,  boodod  .0685” 
from  ooch  ond,  major  only. 


RECTANGULAR 

Bonding  roctonguiar  thapo. 
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stration. 
d  off  end 
direc- 
;e  values 
if  course, 
lirection. 
n  is  then 
ut  multi- 
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alysis,  12 
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.070”  OD  X  .002/.002S” 
wall  X  27.5  mm.  long,  boodod 
.060”. 


.043"  X  .186"  OD  X  .0025” 
wail  X  37  mm.  long,  boodod 
.060”  from  ond,  major  and 
minor. 


ROUND 

Doublo  bond,  tamo  dlstanco 
from  ooch  ond. 


SPECIAL  ELLIPTICAL 
SHAPE 


.045”  OD  X  .002/.002S” 
wail  X  28.5  mm.  long,  boodod 
.118”  from  ooch  ond. 


OD  X  .003” 

’  long,  boodod 


.120”  OD  X  .003”  wall  x 
.312"  long,  boodod  .127”  and 
florod  to  .145”  diomotor  max. 


ROUND 

Doublo  hooding,  dHPoront 
locotiont  from  ond. 


.025”  OD  X  .002/.0025" 
wall  X  29.5  mm.  long;  1  mm. 
ono  ond,  10.75  mm.  othor  end. 


2500  Oormontewn  Av*.  •  Norrittown,  Ponnsylvonio 
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ADC  TRANSFORMERS 


YOUR  problem  involving  selection  or  design 
of  the  right  transformer  for  your  equipment 
can  best  be  solved  at  ADC. 

Engineers  at  ADC  are  able  to  furnish  you 
with  the  finest  transformers  available  today. 
Here  are  a  few  good  reasons  why: 


At  the  top  ie  shown  a  wove  to  be  anolysed: 
twelve  ordinotes  are  constructed  at  30  deq 
intervals  to  illustrate  the  technique.  Below 
is  shown  the  construction  .by  which  the 
amplitude  and  phase  angle  of  the  funda¬ 
mental  ore  graphically  determined 


At  ADC  your  more  difficult  transformer  prob¬ 
lems  receive  the  personal  attention  of  ADC’s 
executives.  These  men,  electronic  engineers  them¬ 
selves,  founded  ADC  over  10  years  ago  with  the 
idea  of  making  higher  quality  transformers  than 
had  ever  been  made  before.  To  keep  this  policy 
effective  ADC  executives  keep  in  continual  touch 
with  new  developments  and  requirements  of  elec¬ 
tronic  industries.  They  are  keenly  interested  in 
your  transformer  problems. 

To  maintain  their  leadership  in  the  design  of 
transformers  and  other  audio  components,  the 
ADC  engineering  staff  is  continually  engaged  in 
research— designing,  testing  and  re-designing. 

The  bulk  of  ADC’s  business  is  building  trans¬ 
formers  to  meet  new  and  unusual  requirements. 
Years  of  this  specialized  experience  have  made 
ADC  engineers  tops  in  the  field.  Today  these 
men  are  advisers  and  suppliers  to  leading  Ameri¬ 
can  electronic  equipment  manufacturers. 

ADC  takes  pride  in  the  reputation  of  its  prod¬ 
ucts.  Each  and  every  transformer  leaving  its  fac¬ 
tory  is  thoroughly  tested  and  inspected  first. 
There  is  no  spot  checking  at  AE)C  nor  any  com¬ 
promise  with  quality.  ADC  is  prepared  to  give 
you  the  best— in  design  .  .  .  material  .  .  .  work¬ 
manship. 

WRITE  for  information.  Include  details  of  your 
requirements.  Also  available  upon  request  Cata¬ 
logue  46-N  on  ADC  transformers  and  components. 


a  protractor  and  scale.  The  first 
ordinate  Oi  is  laid  off  from  the  ori¬ 
gin  in  the  direction  specified  by  its 
abscissa,  30  deg  in  this  illustration. 
Successive  ordinates  are  laid  off  end 
to  end  in  their  respective  direc¬ 
tions.  Ordinates  of  negative  values 
such  as  tts  through  a,,  are,  of  course, 
laid  off  in  the  negative  direction. 
The  line  closing  the  polygon  is  then 
the  desired  coefficient  A„  but  multi¬ 
plied  by  n/2  where  n  is  the  number 
of  ordinates  used  in  the  analysis,  12 
in  this  case.  The  angle  is  the 
angle  between  the  resultant  and  the 
vertical  axis. 

The  coefficient  and  angle  so  de¬ 
termined  are  substituted  in  the 
equation 

f' (.0)  =  Ao  -f-  AiSin(fl  -f-  <f>i) 
Ai8in(20  -f  <f>j)  -f  A,sin(iJfl  -f-  <t>g) 
To  determine  A,  and  <f>2  for  the  sec¬ 
ond  harmonic,  the  process  is  re¬ 
peated  but  with  the  modification 
that  each  ordinate  is  laid  off  at 
twice  the  angle  of  its  respective 
abscissa.  For  example,  Oi  is  laid  off 
at  60  deg.  The  length  of  the  line 
closing  the  polygon  so  formed,  di¬ 
vided  by  n/2,  is  A,;  its  angle  to  the 
vertical  is  <f>s.  The  third  harmonic 
coefficient  will  be  found  by  laying 
off  the  ordinates  at  three  times 
their  respective  angles. 

For  the  steady  state  component 
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■ASIC  DIMENSIONAl  DATA 

Minimum  OD — .010" 

Maximum  OO— .121" 

*Wol|  Thiekn**!— .0015/.005" 

KAOlOCATION-.040"„i„.h,„.„^ 

mad  diameter -doDond. 


.025" X  .048"  ODx  .003"  wall 
X  .469"  long,  b*od*d  .0685" 
from  ooch  «nd,  major  only. 


RECTANGULAR 

Booding  roctongulor  shop*. 


.070"  OD  X  .002/.0025" 
wail  X  27.5  mm.  long,  boodod 
.060". 


.043"  X  .186-  OD  X  .0025- 
wall  X  37  mm.  long,  b*ad*d 
.060"  from  *nd,  major  and 
minor. 


ROUND 

DoubI*  boad,  tom*  ditfanc* 
from  oach  *nd. 


SPECIAL  ELLIPTICAL 
SHAPE 


.045"  OD  X  .002/.002S" 
woll  X  28.5  mm.  long,  b*ad*d 
.118"  from  ooch  *nd. 


OD  X  .003" 

’  long,  boodod 


.120"  OD  X  .003"  wall  x 
.312-  long,  boodod  .127"  ond 
Adrod  to  .145"  diamolor  max.  . 

i  ■  ’ 


ROUND 

Doublo  booding,  dlfforont 
locations  from  ond. 


.025"  OD  X  .002/.0025" 
woll  X  29.5  mm.  long;  1  mm. 
on*  ond,  10.75  mm.  othor  ond. 


2500  Osrmantown  Av».  •  Norristown,  Ponnsylvonio 
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TELEXinc 


ILECTRO-ACOUSTIC  DIVISION 

TELEX  PARK 
Minneapolis,  Minn, 
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Ao  the  algebraic  average  of  the  or- 
dinatPH  ia  taken  and  divided  by  n. 
For  the^case  of  R  =  n/2  the  line 
closing  the  polygon  should  also  be 
divided  by  n  instead  of  n/2  and  the 
angle  will  always  appear  in  this 
case  to  be  90  deg.  However,  in  ac¬ 
tual  practice  such  a  condition  will 
not  be  encountered  because  the 
number  of  ordinates  must  be  at 
least  three  to  four  times  the  high¬ 
est  order  harmonic  to  be  analysed 
reliably.  Fewer  ordinates  can  be 
used  in  determining  the  lower  har¬ 
monics  but,  in  any  case,  a  sufficient 
number  should  be  employed  to  ade¬ 
quately  describe  any  abrupt  varia¬ 
tions  during  the  cycle.  Also,  the 
analysis  is  greatly  facilitated  by 
the  use  of  a  universal  protractor  for 
making  the  graphical  construction. 


PERFECT  HEARING  COMFORT 


(1)  R.  P.  G.  Denman,  36  and  72  Ordinate 
Schedules  for  General  Harmonic  Analysis, 
ElbctrOnics,  p  44  Sept.  1942. 

(2)  A.  V.  Eastman,  “Fundamentals  of 
Vacuum  Tubes”,  McGraw-Hill  Book  Co., 
New  York,  1941.  A  good  example  of  the 
step-by-step  integration  methoil  is  presented 
in  Appendix  B. 

(3)  J.  R.  Ashworth,  A  Simple  Graphical 
Method  for  the  Harmonic  Analysis  of  a 
Cyclic  Function,  Blrctrician,  p  888,  67, 
1911. 


SURVEY  OF  NEW  TECHNIQUES 

Cancer  and  other  life  processes  can 
be  more  fully  studied  by  using 
stable  isotopes  than  by  using  radio¬ 
active  ones.  A  mass  spectrometer 
developed  by  Professor  A.  0.  Nier 
of  the  University  of  Minnesota  and 
manufactured  by  the  Consolidated 
Engineering  Corp.  has  sufficient 
resolution  to  reproduce  measure¬ 
ments  of  the  ratio  of  carbon  18  to 
carbon  12  within  0.25  percent.  This 
mass  spectrometer  thus  makes  pos¬ 
sible  accurate  determination  of  con¬ 
centrations  of  rare  isotopes.  With 
such  determinations,  tracer  tech¬ 
niques  (currently  relying  on  radio¬ 
active  isotopes  that  are  detrimental 
to  human  anatomy  if  used  over  pro¬ 
tracted  periods)  can  be  employed 
using  stable  (nonradioactive)  iso¬ 
topes  to  study  growth  and  functions 
of  the  human  body  from  birth  to 
maturity.  The  rare  stable  (harm¬ 
less)  isotope  carbon  13  is  being 
made  available  for  such  studies. 


©A  brand  new  idea  in  recording— the  Peirce 
Wire  Recorder— demands  a  brand  new 
idea  in  headsets— the  TELEX  MONOSET. 

The  MONOSET  half  of  this  smooth 
combination  assures— 

GREATER  COMFORT -because  the 
Monoset’s  unique  under-the-chin  design 
eliminates  ear  pressure  completely. 
GREATER  FREEDOM  OF  MOVE¬ 
MENT— that  “top-heavy”  feeling  is 
gone.  Monoset  weighs  only  1.2  oz. 

GREATER  ACCURACY— the  Incite  ear  tips  deliver  sound  di¬ 
rectly  into  the  ear.  A  volume  control  built  into  the  cord  permits 
quick  adjustment. 

GREATER  HEADSET  DURABILITY — fewer  parts,  modern 
materials,  precision  engineering  increase  years  of  service. 

Already  TELEX  MONOSETS  have  been  specified  for  hun¬ 
dreds  of  exacting  headset  requirements.  Write  Department  BC 
for  information  and  quotations.  We  can  help  you  make  the 
TELEX  MONOSET  a  part  of  your  “team  for  perfect  hearing 
comfort.” 


Synchrotron  tjrpe  accelerator 
evolved  by  Alva  Archer,  electrical 
engineer  at  the  University  of  Wit- 
watersrand  (Johannesburg,  South 


Camadian  Dirirhvton: 
Additon  Industrias,  Lid.,  Toronto 
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Decorative  colors  ami 
dear  scale-maHcings  with 
internal  lighting 


Intamal  lighting  makes 
meters  easier  to  read 


:  Fuse  puller  with  butlt<in 
'  glow  lamp  as  tester 


Cord  switch  with  built-in 
indicator  tamp 


Small  fluorescent 
lamp  provides  light 
in  small  space 


Lighted  pistol  projects 
pictures 


:ii'  Low-drain, 

^long-life  bulbs 
I.  ^  make  toys  appealing 


Blown  fuses  qukkiy  spotted 
by  built-in  glow  lamps 


Switch  plate  with'  b^-in 
glow  tamp  shows 
"on”  or  "off” 


Lighted  house  numbers - 
a  low-cost  convenience 


A  little  light 

CAN  MAKE  YOUR  PRODUCT  SHINE 


How  to  give  your  product  an  added  edge  over  competi- 
tionPTry  using  G-E  miniature  lamps— filament  or  glow! 

They  can  add  safety,  utility,  convenience,  beauty  and 
sales  appeal  to  hundreds  of  products — including  indus¬ 
trial  equipment,  appliances,  instruments,  household 
Items,  toys,  and  novelties.  The  design  ideas  shown  here 
merely  hint  at  some  of  the  limitless  possibilities. 

Whatever  lamps  you  need,  G-E  makes  them  all!  All 
sizes  and  types.  All  wattages  and  voltages.  Filament  and 
neon-glow.  For  delicate  service  and  heavy  duty.  G-E  Lamp 
specialists  will  gladly  assist  you  in  selecting  the  right 
General  Electric  miniature  bulbs  for  your  job. 

Whotever  lamps  you  need,  G-E  makes  *em  ollt 
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C  E  L\MPS 

GENERAL®  ELECTRIC 


FREE  BOOKLET 


Shows  you  how  G~E  miniature 
lamps  make  products  stand 
out  from  the  rest.  Contains 
more  than  HO  exciting  design 
ideas  that  may  suggest  new 
ways  to  improve  the  quality  of 
your  proilucts.  Call  your  near¬ 
est  Ct-H  Lamp  office  for  a  free 
Copy.  Or  write  General  Elec¬ 
tric  Co.,  Div.KtO- E-12,  Sela 
Hsri,  Cleveland  12,  Ohio. 


Thu  compact  also  carrios 
battery  and  bulb 


Stamp  collector’s  illuminated 
magnifying  glass 


CORNISH  WIRE  CO 

15  Park  Row  •  New  York  I 


ELECTRON  ART  (continued) 

Africa)  produces  40  mev  and  costs 
approximately  the  same  as  deep 
therapy  or  heavy  industry  x-rays. 
The  field  of  the  ring  magnet  in  the 
vicinity  of  the  electron  orbit  is 
shaped  to  provide  axial  and  radial 
stability,  the  local  modifications  ex¬ 
panding  with  the  orbit.  The  ma¬ 
chine  makes  it  possible  for  small 
research  groups  to  experiment  with 
radioactivity  and  to  generate  x-rays 
for  medical  and  industrial  purposes. 

Oscillographs  of  three  simultane¬ 
ous  phenomena  having  frequency 
components  as  high  as  10,000  mega¬ 
cycles  can  be  made.  The  single 
sweep  that  is  used  is  fast  enough 
to  resolve  time  intervals  of  10  ” 
second.  In  this  Central  Research 
Laboratories  equipment,  magnetic 
focusing  is  used  with  electrostatic 
deflection  in  each  of  the  three  in- 


Portion  of  tinglo-iweep  oicillogrcnn  of 
3.000-mc  20-nns-Tolt  signed  onlargod  100 
diamoton 

dependent  electron  guns.  Deflection 
plates  are  made  small  to  reduce 
their  capacitance  and  the  transit 
time  of  the  beam,  thereby  provid¬ 
ing  the  response  to  high  frequen¬ 
cies.  To  compensate  for  the  re¬ 
duced  deflection  sensitivity,  the 
beam  is  focused  directly  on  photo¬ 
graphic  film  to  a  spot  only  0.01 
millimeter  in  diameter;  the  result¬ 
ing  trace  is  enlarged  about  100 
times  to  give  the  oscillograph. 

Gas  can  be  analyzed  by  measur¬ 
ing  its  thermal  conductivity.  In  a 
bridge  analyzer,  there  are  two  iden¬ 
tical  tungsten  filaments  and  two 
Manganin  resistances  (Driver-Har- 
ris  Co.)  forming  a  bridge.  Suffi¬ 
cient  current  passes  through  the 
bridge  to  heat  the  tungsten  arms. 
The  gas  to  be  analyzed  is  passed 
over  one  of  the  tungsten  elements, 
cooling  it  in  proportion  to  the  ther¬ 
mal  conductivity  of  the  gas;  the 
arm  thus  assumes  a  resistance  in¬ 
dicative  of  the  type  gas  being 
passed.  Manganin  elements  are 


Couri»sy  5ANDEL  Mfg.  Co.,  makort  of  fluoroKont  lampt 


Pottno 


WHY  ARE  CORNISH  WIRE  PRODUCTS  SPECIFIED  BY  THIS 
LARGE  MANUFAaURER  OF  FLUORESCENT  PRODUCTS? 


Because  their  Engineering  Department  knows  by  test  that  they 
will  give  faithful  and  enduring  performance  and  meet  all 
the  requirements  of  the  specifications  of  the  Underwriters’ 
Laboratories. 

Because  their  Production  Department  finds  that  they  have 
those  qualities  essential  for  quick  installation  and  come 
packed  in  such  manner  as  to  assure  maximum  ease  in 
handling. 

Because  their  PURCHASING  Department  realizes  that  these 
Quality  Products,  backed  by  dependable  service,  are 
sold  at  prices  that  spell  true  economy  .  .  . 
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tbonics 


WAR  ASSETS  ADMIIVISTRATIOIV 


\arge 


wide  selection 


Authorized  WAA  Electronics  Distributors 

EASTERN 


quick  delivery, 


Automolic  Radio  Mfg.  Co.,  Inc. 
122  Breeklin*  Av*. 

Boston,  Matt. 

Carr  Induttriot,  Inc. 

1269  Atlantic  Avo. 

Brooklyn,  Now  York,  N.  Y. 

Tobo  DouHchmann  Corp. 

163  Wothington  Stroot 
Canton,  Matt. 

Electronic  Corp.  of  Amorica 
3S3  Wott  4Sth  Stroot 
Now  York,  N.  Y. 

Emorton  Radio  A 
Phonograph  Corp. 

76  Ninth  Avo. 

Now  York,  N.  Y. 

Gonoral  Electric  Co. 

BMg.  267;  1  Rivor  Read 
Schonoctady,  N.  Y. 

Gonoral  Eloctronict,  Inc. 

101  Haxol  Stroot 
Potorton,  N.  J. 

Hommorlund  Mfg.  Co.,  Inc. 

460  Wott  34th  Stroot 
Now  York,  N.  Y. 

Hytron  Radio  A  Eloctronict  Corp. 
76  LoPayotto  Stroot 
Solom,  Matt. 


Johannt  A  Koogan  Co.,  Inc. 

62  Poorl  St. 

Now  York,  N.  Y. 

Nowark  Ekctric  Co.,  Inc. 

242  Wott  55th  St. 

Now  York,  N.  Y. 

Radio  Partt  DittribuHng  Co. 

1 28  Wott  OInoy  Road 
Norfolk,  Va. 

Smith-Mookor  Enginooring  Co. 
125  Barclay  Stroot 
Now  York,  N.  Y. 

Standard  Arcturut  Corp. 

99  Suttox  Avo. 

Nowark,  Now  Jortoy 

Sylvanki  Eloctric  Prodwett,  Inc. 
Emporium,  Pa. 

Tochnical  Apporotut  Co. 

165  Wothington  St. 

Botton,  Matt. 

Tong-Sol  Lamp  Workt,  Inc. 

95  Eighth  Avo. 

Nowark,  Now  Jortoy 

W.  A  H.  Aviation  Corp. 
Municipal  Airport 
Rochottor,  Now  York 


MAMurACTunens 

WHOLESALtnS—JOBBEnS 


See  these  WAA  Authorized  Distributors  for 
your  share!  Their  inventories  include  many  types 
of  unused  electronic  devices,  tubes  and  equip¬ 
ment. 

Purchasing  of  surplus  electronic  tubes,  de¬ 
vices  and  equipment  has  been  simplified  to  a 
high  degree.  These  WAA  Approved  Distribu¬ 
tors  were  selected  on  a  beisis  of  their  ability  to 
serve  you  intelligently  and  efficiently. 

Write,  phone  or  visit  your  nearest  Approved 
Distributor  for  information  concerning  inven¬ 
tories,  prices  and  delivery  arrangements.  Fill 
your  needs — NOW — while  inventories  still  per¬ 
mit  large  purchases  and  wide  selection.  You’ll 
find  you  can  “Save  with  Surplus.” 


MIDWESTERN 


American  Condontor  Ca. 
4410  N.  Ravonswoed  A< 
Chicago,  III. 

Bolmon,  Radio  Corp. 

3633  S.  Racino  Avo. 
Chicago,  III. 


Eloctro-Voico,  Inc. 
Carroll  A  Cocil  StrooH 
Buchanan,  Michigan 

E.  F.  Johnson  Co. 

206  Socond  Avo.,  S.  W. 
Watoca,  Minnotofa 


Novigolion  Instrumont  Co.,  Inc. 
P.  O.  Box  7001,  Hoights  Station 
Houston,  Toxat 


Southern  Eloctronic  Co. 
611  Baronno  St. 

Now  Orloans,  La. 


OFFICt  OF  SIRCSAFI  ARO  ElECtSpSICS  0ISF03AI 


Ottlcos  lecotod  at;  Atlanta  •  Birmingham  •  Boslan  •  Charlofto  v 

Chicago  •  Cincinnati  •  Clovoiand  •  Donvor  •  Detroit  •  Orand  Prairie, 
Tex.  •  Helena  •  Houston  •  Jacksonville  •  Kansas  City,  Mo.  •  Little  Rock 
les  Angeles  •  Louisville  •  Minneapolis  •  Nashville  •  New  Orleans  •  New 
York  •  Omaha  •  Philadelphia  •  Portland,  Ore.  •  Richmond  •  St.  Louis 
Soil  Lake  CHy  •  Son  Antonie  •  San  Francisco  •  Seotlle  •  Spokane  •  Tulsa 


Hoffman  Radio  Corp. 
3761  S.  Hill  Stroot 
Los  Angoles,  Calif. 


Colo  Instrumont  Co. 
1320  S.  Grand  Avo 
Los  Angolos,  Calif. 


Customor  Sorvlc*  Contort  In  thoBO  and  many  othor  citloB. 
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ELECTRON  ART  (continued) 

used  in  the  General  Electric  ana¬ 
lyzer  hscause  they  have  substan¬ 
tially  constant  resistance  at  all 
temperatures,  give  constant  re¬ 
sistance  with  age,  and  produce  no 
thermal  emf  against  the  copper 
with  which  the  bridge  is  wired. 


Hearing  aids  can  be  fitted  to 
deafened  person’s  particular  re¬ 
quirements  by  the  Selectrometer  de¬ 
veloped  by  engineers  of  Beltont 
Hearing  Aid  Co.  The  instrument 


H*oring  aids  are  fitted  by  determining  from 
standard  word  lists  what  combination  oi 
factors  gires  patient  best  hearobiity 


provides  140  different  combinations 
(magnetic  or  crystal  earphone, 
power  output,  peak  level,  amplifica¬ 
tion,  and  frequency  response  can  be 
varied)  from  which  the  patient 
selects  the  most  suitable  one.  Three 
years  of  field  and  laboratory  testing 
have  indicated  the  utility  of  this 
technique. 


with  an  Adlalce  Relay 


Things  don’t  go  wrong  when  an 
Adlake  Plunger-type  Mercury  Re¬ 
lay  is  on  the  job.  And  Adlake  Relays 
can  be  used  as  controls  in  so  many 
jobs,  from  air  conditioning  to  burglar 
alarms!  They’re  always  dependable 
and  tamper-proof.  Here’s  why: 

•  Hermetically  sealed  contact  me¬ 
chanism — impervious  to  dust,  dirt 
and  moistiure. 

•  Liquid  mercury -to -mercury  con¬ 
tact— no  burning,  pitting  or  sticking. 

•  Armored  against  outside  vibra¬ 
tion  or  impact — designed  for  either 
stationary  or  moving  equipment. 

Write  today  for  free,  illustrated  folder.  Address:  The  Adams 
*&  Westlake  Company,  1107  N.  Michigan,  Elkhart,  Ind. 


Luminescent  materials,  produced 
in  quantity  for  use  in  television 
cathode-ray  tubes  are  analysed  for 
quality  in  an  instrument  that  dupli¬ 
cates  conditions  under  which  the 
coatings  operate.  The  instrument 
measures  color,  visual  efficiency, 
peak  energy,  buildup  and  decay  of 
phosphorescence  and  flourescence 
under  continuous  and  discontinuous 
excitation,  flicker,  stability,  photo¬ 
conductivity,  and  infrared  quench 
and  stimulation  effects.  The  lumi¬ 
nescent  material,  coated  on  a  glass 
disc,  is  inserted  in  a  demountable 
vacuum  chamber  that  houses  a 
standard  electron  gun.  A  spectro¬ 
scope  analyses  the  color  of  the  light 
from  the  material  by  a  rotating 
prism  which  causes  the  spectrum 
to  scan  a  phototube.  The  same 
motor  that  drives  the  prism  pro¬ 
duces  the  horizontal  sweep  for 
another  cathode-ray  tube,  and  the 
phototube  output  produces  the  ver¬ 
tical  deflection.  This  trace  thus  in¬ 
dicates  the  color  content  of  the 


ADLAKE  RELAY  MODEL  NO.  1040 


Etiabtitirad  1157  •  ELKHART,  INDIANA  •  N«w  York  •  Chicago 


Manwfoctwrort  of  Adloko  HoraioNcally  Soolod  Morewry  Rolayt  for  Timing,  Load  and  Control  Circuits 
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LABORATORY 


Model  666HH 

VOLT«OHM-MILLI  AM  METER 


Here  it  is!  The  NEW  “hand-size”  Triplett  tester  that  packs  a  laboratory  of 
versatile  service  into  a  size  that  fits  your  hand  and  weighs  only  IV2  pounds. 
It's  the  tester  you’ve  been  looking  for. 

In  a  handsome,  streamlined,  molded  case.  Model  666HH  features  greater 
scale  readability;  low  contact  resistance  at  jacks  achieved  by  new  banana- 
type  plug-in  leads;  greater  stability  evolved  through  special  new  type 
resistors— these  are  just  a  few  of  the  many  refinements. 

Model  666HH  is  an  engineered  marvel  of  compactness,  a  miniature  “labora¬ 
tory”  that  delivers  more  accurate,  precise  results  per  square  inch  than 
many  kinds  of  larger,  more  costly  equipment. 

See,  try,  compare  the  brilliant  performance  of  this  thorough-going  example 
of  dependable  Triplett  engineering.  It’s  the  ideal  tester  for  radio  service¬ 
men,  radio  amateurs,  industrial  engineers  and  laboratory  technicians. 
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D.C.  VOLTS:  0-10-50-250- 
1000-5000,  at  1000  ohms- 
Volt. 

A.C.  VOLTS;  0-1 0-50-250- 
1000-5000,  at  1000  ohms- 
Volt. 

D.C.  MILLIAMPERES:  0 

10-100-500,  at  250  milli¬ 
volts. 

OHMS:  0-2000-400,000. 


For  Descriptive  Material  Write  Dept.  E-127 


ELECTRICAL  INSTRUMENT  CO 


BI.UFFTON,  OHIO 
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ITRONICS 


1001  USES^IN  THE  ELECTRONICS  INDUSTRY 


PRECISION  TVBE  CO 


Facto 


3S24-36-28  TERRACE  ST.,  PHILADELPHIA.  PA 


Sp»ctroradiom»t*r  i«  adjusiitd  by  Its  d«- 
■iqnsr.  Austin  E.  Hardy,  27-year  old  head 
of  the  Physical  Testing  Lob.  at  RCA'i 
Lancaster  plant 


phosphor.  The  long-persistence 
screen  enables  four  curves  to  be 
swept  across  and  compared.  Differ¬ 
ent  speeds  of  sweep  permit  studying 
buildup  and  decay  also. 
Microkymatotherapy  (medical 
term  for  microwave  therapy)  using 
2,460  me  (uhf  frequency  recently 
assigned  to  physical  medicine  by 
FCC)  promises  to  be  more  useful 
— ^judging  from  comments  at  At¬ 
lantic  City  convention  of  American 
Medical  Association — than  short¬ 
wave  diathermy  (13.66,  27.32,  and 
40.98  me)  both  because  the  micro- 
waves  can  be  readily  directed  for 
local  heating  and  because  they  are 
absorbed  7,000  times  more  effec¬ 
tively  by  water  at  100  F  than  the 
27-mc  waves.  The  Microtherm 
(Raytheon  Mfg.  Co.)  microwave 
diathermy  with  which  the  studies 
on  which  these  conclusions  are 
based  has  the  added  advantage  that 
it  meets  FCC  requirements  for  non¬ 
interference  with  other  radio  serv¬ 
ices. 

Inductive  coupler,  used  during  the 
war  by  OSS  agents  for  tapping 
telephone  lines,  has  been  adopted  to 
pick  up  signals  from  radio  or  tele¬ 
phone  handset  and  feed  them  to 
Dictograph  hearing  aids.  Because 
no  mechanical  connection  was  re¬ 
quired  to  the  line  and  because  the 
coupling  was  very  loose,  the  OSS 
used  this  means  of  line  tapping  to 
avoid  detection.  Used  with  hearing 
aids,  the  coupler,  called  Mystic  Ear, 
provides  greater  fidelity  than  plac¬ 
ing  the  hearing  microphone  near 
the  sound  source  because  with  it  the 
acoustic  elements  are  bypassed.  A 
suction  cup  holds  the  coupler  to 
the  radio  or  handset;  wires  connect 
it  to  the  hearing  aid. 


The  new  performance-proved  metal 
shielded  wire  In  which  the  conductor 
and  the  shield  remain  coaxial  In  any 
shape.  Result?  Better  products  '•  •  • 
lower  production  costs...less  trouble. 


TAKES  ANY  SHAPE  withest  leslsg  Its  csoxld 
qvdlHss. 

ELIMINATES  ELECTRO-STATIC  PICK-UP,  «ii- 
WMted  feed-back  er  speriees  rodiotieo. 

NO  INJURIOUS  MOISTURE  CONDENSATION 
coesed  by  teMperotere  cbooges  or  baaidity. 

PROnCTION  AGAINST  CORROSION,  obrosioa, 
odds,  etc  afforded  by  sdid  skidd. 

AVAILABLE  IN  MANY  METALS-deoiiaaM, 
copper,  brass  or  nickel. 


0*t  an  of  th*  fact*  on  thU 
naw  'Oavalepmant  for  tho 
•lactrenks  and  Instrvmojit  In- 
dwttrlat.  Writ#  for  your  froo 
copy  of  tho  booklot  glvlaa 
full  dotolls  on  COAXITUBI. 


Copyright  fW7 
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AMPT 


EQUilTlOW 


RECEIVER 

DESIEI 


Permeability  Tuner  — Model  770-5 


1o  Higher  l/C  ratios. 

2o  Freedom  from  microphonics. 

3e  Greater  frequency  stability. 

4o  Simplified  wiring  and  switching. 

5.  Shorter  H.  F.  leads. 

6o  All  tuning  elements  in  one  integral  unit. 

7.  Lower  overall  cost. 

•  This  company  has  long  pioneered  the  permeability  tuning  field  and  has  secured  a  num¬ 
ber  of  patents  which  disclose  substantial  improvements  in  that  field.  These  patents  are  all 
available  for  licensing  upon  reasonable  terms. 

JOHNSOI  LilBORitTORIES 

0  l.y  l,S  1 0  N  0  F  M  A  N  T  I E  I  A  K  P  C  0  M  P  A  N  Y  <  0  F.  AMERICA 
2  2  3  W.<  J  a  c  k  $  g  n  B  o  a  I  e  v  a  r  A ,  C  h  i  c  a  g  o  6  f  1 1 1  i  n  o  i  $ 
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Complete  facilities  for  production  of  tions.  Deliveries  can  be  timed  to  meet 


transformers,  chokes  and  filters  in  large 
or  small  quantities.  Rigid  quality  con¬ 
trol  at  every  stage  of  manufacture  in¬ 
sures  absolute  conformance  with  all 
electrical  and  mechanical  specihca- 


the  customer’s  production  requirements. 
Estimates  given  without  obligation — 
call  or  write  on  company  letterhead  for 
complete  information. 


POWER  TRANSfORMSRS 

TO  YOUR  SPiCinCATION 

N.Y.T.  power  transformers  ore  produced  to  prac¬ 
tically'  every  domestic  and  foreign  specification. 
An  experienced  engineering  stoff  is  ready  to  co¬ 
operate  in  the  development  of  a  unit  to  meet  the 
requirements  of  your  equipment. 


AU  TYPES  or  AUDIO  UNITS  .  .  . 
TRANSFORMERS,  CHOKES,  FILTERS 

N.Y.T.  engineers  ore  specialists  in  the  design  and 
production  of  audio  units  in  every  classification. 
High-fidelity,  communication,  and  special  types 
can  be  supplied  in  any  size  or  shapei  with  o/ 
without  hermetic  sealing. 


SPECIAL  INDUCTIVE  COMPONENTS 
FOR  PULSE  MODULATION  A  RADAR 

N.Y.T.  offers  exceptional  ability  in  the  develoo 
ment  and  manufacture  of  components  for  special 
applications  including  coupling  units,  transform 
ers,  chokes  and  filters  for  pulse  lime  modulation 
and  radar  circuits. 


INDUCTANCE  DECADES 

N.Y.T.  inductance  decades  are  available  with  total 
inductances  of  from  .01  henry  to  1000  henries. 
Values  are  accurate,  characteristics  permanent  and 
design  is  convenient.  Series  200  is  recommended 
for  Bridge  and  Low  level  Filler  Circuits;  Series  300 
for  laboratory.  Shop  or  Test  Bench  use.  Literature 
available  on  request. 


NEW  PRODUCTS 

(continued  from  p  ISO) 

and  reproduce  an  hour’s  music  or 
speech.  Material  no  longer  desired 
can  be  erased  and  the  tape  reused. 


A<C  Comparator 

Arma  Corp.,  254-86th  St.,  Brooklyn 
32,  N.  Y.  The  alternating  voltage 
comparator,  now  commercially 
available,  functions  at  any  fre¬ 
quency  between  50  and  1,250  cps. 
It  measures  a-c  voltage  and  phase 
angle  with  an  accuracy  of  1  part  in 
50,000.  The  equipment  can  be  used 
in  computer  development. 


Industrial  Stroboscope 

C.  D.  Brown  Textile  Engineering 
Service,  Inc.,  1  Assonet  St., 
Worcester  8,  Mass.,  are  distributors 
for  Machine  Design  Products,  Inc., 
of  the  Strobolite.  The  equipment, 
furnished  in  two  models  has  been 
designed  for  studies  of  motion  too 
fast  for  the  eye  in  manufacturing 
processes.  Sufficient  illumination 
is  provided  so  that  photographs  of 
moving  parts  can  be  made. 


NEW  YORK  TRANSFORMER  CO.,  INC. 

6ENEIUL  OFFICES:  39  CHAMBEItS  ST.,  NEW  YORK  7,  N.  Y.-PLANT;  ALPHA,  NEW  JERSEY 


Television  Receivers 


j  Bace  Television  Corp.,  Green  & 
Leuning  Sts.,  South  Hackensack, 
N.  J,  Illustrated  is  the  15-inch 
model  commercial  or  industrial  tel¬ 
evision  receiver  with  120-square 
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THE  NEW  FENWAl 


APPLIANCE  THERMOSWITCH* 


&i4 


CONTROL 


Saf«  •Accurat*  •  Long-Lasting  ^ 

Tomporoturo  Control  For  All  \ 

Typos  o‘f  Eloctrical  Appliances  \ 

The  unique  and  rugged  design  of  the  new\ 
Fenwal  Appliance  THERMOSWITCH  Control  ^ 
provides  a  heat  control  unit  that  will  withstand 
shock,  vibration,  tampering  and  other  opera¬ 
tional  hazards  that  lower  product  life . . .  and 
influence  buying  attitudes. 

Note  these  outstanding  features: 

•  Torque  applied  to  terminal  binding  posts  will  n^t 
shift  contact  support  members. 

•  Adjusting  screw  will  not  drift  under  normal  vibra¬ 
tion. 

•  The  mounting  bracket  provides  for  side  or  bottom, 
mounting,  or  a  cross-mounting  bracket  is  available 
for  special  applications. 

9  One-piece,  welded  case  and  cover  assures  rugged, 
tamper-proof  unit . . .  stable  temperature  settings. 

TWO  DISTINCTLY  DIFFERENT  MODELS  FOR  HIGH 
.  AND  LOW  TEMPERATURE  RANGES 

The  Appliance  THERMOSWITCH  Control  is 
available  in  models  especially  design^^d  for  both  high 
and  low  temperature  ranges.  The  high  temperature 
model  provides  control  over  the  wide  range  of  175®F.- 
000®  F.  The  low  temperature  model  provides  ex¬ 
tremely  critical  control  for  low  temperature  applica¬ 
tions  throughout  its  range  of  50®F.-250®F.  Each 
model  assures  the  highest  degree  of  efficiency  and 
dependability;  both  incorporate  the  outstanding 
Fenwal  characteristics. 

- S  PECIFICATION  S— i 

Overall  COM  dimention:  high  x  wide  2^"  long,  i 

Moxlmvm  Load  Rating:  1200  watts  on  1 10  volt  60  cydet.  | 
TEMPERATURE  RANGE:  | 

50®  F.  to  250®  F.  (Series  30003)  J 

175®  F.  to  600®  F.  (Series  30002)  \ 


1.  Expendinl  itainleae  etoel  S.  Ceramie  loealatiog  Bat- 


2.  Pine  eilvor  oonucts. 

3.  Contact  Sapportin|  Mem- 
bera. 

4.  L.OW  expansion  metal 
bridge. 


6.  Precision  Ceramic  Loca¬ 
tor. 

7.  Stop  Collar. 

8.  Adjusting  Screw. 

9.  Terminal  Binding  Posts. 


RUGGE^^  COMPACT  •  LIGHTWEIGHT 

FOOL-PROOF  PERFORMANCE 

There  is  a  Fenwal  THERMOSWITCH  Control  to 
meet  the  requirements  of  most  temperature  control 
applications.  Write  for  complete  infonnation. 


*r.  M.  Reg.  U.  S.  Pot.  Off. 


FENWAL  INCORPORATED 

43  PLEASANT  STREET,  ASHLAND,  MASSACHUSETTS 
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Portable 

PACKAGED 


NEW 

VOLTBOX 

by 

SUPERIOR 

ELECTRIC 


Typo  UC1M 

INPUT;  115  volts,  50/60 
cydot,  single  phase 
OUTPUT;  0-135  volts,  7.5 
amps.  1000  va. 
PRICE;  $46.00  F.O.B. 
Bristol 


Type  UC2M 

230  volts,  50/60  cydes, 
single  phase 

0-270  vohs,  3.0  amps. 
BIO  va. 

$52.00  F.O.B.  Bristol 


VOLTBASE 
POWERSTAT  MOUNTED 


PORTABLE 

•  Light  •  Handsome  •  Flexible 
PACKAGED 

•  Cast  aluminum  case 

e  Powerstat  variable  transformer 

•  Easy  to  read  voltmeter 
e  Superior  Binding  Posts 

•  Output  receptacles 
e  "On-Off"  switch 

•  "Line-Load"  switch 

•  Renewable  fuse 

•  Six  (6)  foot  cord-plug 
POWER 


•  Easy  to  operate  •  Continuously  adjustable  output  voltage 

•  Overload  protection  •  Practical  power  for  the  laboratory 

For  those  users  who  have  powerstat  variable  transformers  types  Il6 
or  216,  the  voltbase  is  available.  When  used  with  the  powerstat, 
the  VOLTBASE  offers  the  features  of  the  VOLTBOX.  Type  UCBl  is  designed 
for  use  with  powerstat  type  116  and  type  UCB2  is  used  with  power¬ 
stat  type  216.  The  ratings  of  the  voltbases  are  the  same  as  their 
respective  powerstat.  For  further  information  regarding  these  new 
products  and  their  uses, 


Wrffo  SUPERIOR  ELECTRIC,  1201  Laurel  Street,  BRISTOL,  CONN, 


m  SUPERIOR  ELECTRIC 

BRISTOL,  CONNECTICUT 


Powirstat  Variable  Transfomers  •  Voltbox  A  C  Power  Sippiy  •  StabiliEe  Voltate  Renlitors. 


NEW  PRODUCTS  (continMd 


inch  picture.  The  20-inch  model’s 
picture  is  220  square  inches.  Both 
models  feature  remote  control  and 
provide  for  controlling  a  number  of 
other  screens  and  sound  systems. 


Automatic  Scaler 

Instrument  Development  Lab¬ 
oratories,  223  West  Erie  St.,  Chi¬ 
cago,  10,  Ill.  Model  163  scaler 
incorporates  facilities  for  predeter¬ 
mined  count  and  predetermined 
time  operation  with  Geiger  coun¬ 
ters  in  radioactivity  research.  A 
selfcontained  regulated  high-volt¬ 
age  supply  and  voltmeter  with  de¬ 
pressed  zero  are  provided.  No  pre¬ 
amplifier  is  neded  with  selfquench¬ 
ing  tubes.  Terminals  in  the  rear 
allow  connection  of  Neher-Harper 
or  Neher-Pickering  quenching  cir¬ 
cuits. 


Plug  Remover 

Theodore  Malcolm,  525  Lexington 
Ave.,  New  York  17,  is  eastern  dis¬ 
tributor  for  Gray  Development 
Corp.,  Box  1001,  Beverly  Hills, 
Calif,  .of  the  Commercial  Control 
that  is  inserted  in  the  power  line  to 
a  radio  broadcast  receiver.  Two 
buttons  are  provided,  each 
equipped  with  a  variable  time  delay 
feature.  The  object  of  the  device 
is  to  cut  out  long  and  short  com¬ 
mercial  announcements  by  an  arm 
chair  control.  For  use  at  125  volts, 
5  amperes,  the  switch  safely  han¬ 
dles  600  watts  with  a  large  safety 
margin. 


Vibrator  Motor 

PiQUA  Machine  and  Mpg.  Co., 
Piqua,  Ohio.  The  Vibratrol  motor 
operates  by  virtue  of  an  a-c  vibrator 
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What  do  music  lovers  look  for  in  a  record 
changer?  The  last  word  in  listening  pleasure- 
quiet,  smooth  performance — simple,  dependable 
operation: — long  life. 

Seeburg  Record  Changers  will  bring  all  these 
advantages  to  your  radio-phonograph  combina¬ 
tions.  That  is  why  Seeburg  mechanisms  have 
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been  adopted  as  standard  equipment  on  so  many 
of  today’s  finest  and  most  popular  instruments. 

Plan  now  to  build  every  possible  advantage 
into  your  combinations  by  equipping  them  with 
Seeburg  Changers.  Seeburg’s  long  experience  in 
the  design  and  manufacture  of  changing  mech¬ 
anisms  of  all  kinds  assures  satisfaction. 


J.  P.  SEiBURO  CORPORATION 
1S00  N.  Dayton  St.,  Chicago  37 


What  is  your  ' 

SWITCH  PROBLEM? 


NEW  PRODUCTS  (continued) 

driving  a  one-way  clutch.  No 
brushes  or  slip  rings  are  required. 
The  new  device  is  adapted  to  appli¬ 
cations  requiring  a  low-cost  motor 
where  normally  a  shaded  pole  motor 
of  the  geared  head  type  would  be 
used. 


ACRO  has  Solved  Scores  of 
Special  Problems  for 
Volume  Users  of 
SNAP-ACTION 
SWITCHES 


Up-Rated  Capacitors 

Aerovox  Corp.,  New  Bedford,  Mass. 
High-voltage  requirements  for  tele¬ 
vision  and  other  cathode-ray  tube 
circuits  are  met  by  extended  ratings 
for  the  series  84  oil  impregnated 
wax  filled  paper  tubular  capacitors. 


Banjo  Pickup 

Electro-Voice,  Inc.,  Buchanan, 
Mich.  Model  805  pickup  microphone 
can  be  used  on  all  vibrating  musical 
instruments,  such  as  banjo,  violin. 


Nnw  modnl  “M”  with  leaf  actuator- 
thinnest  switch  made. 


The  "Gang  Switch"  shown  above  is  just 
one  of  many  examples  of  special  con¬ 
struction  by  ACRO  to  simplify  one  cus¬ 
tomer's  problem  of  assembling  many 
switching  elements  into  one  compact  unit. 
It  reduced  the  number  of  parts,  saved 
space,  and  shortened  assembly  time. 

The  engineering  design  of  ACRO's 
patented  Roiling  Spring  Snap-Action 
construction,  permits  many  remarkable 
variations  from  our  standard  units 
shown  at  the  right.  These  variations  solve 
problems  of  space,  .nultiple  circuits,  style 
of  mounting,  resistance  to  vibration,  and 
assembly  costs.  Operating  characteris¬ 
tics  can  be  engineered  to  meet  your 
requirements,  with  ratings  up  to ,  1 5 
Amps.  1 25  Volts  A.C. 

Scores  of  ACRO's  repeat  order  cus¬ 
tomers,  such  as  RCA,  Wilcox  Gay,  Pack¬ 
ard  Mfg.  Co.,  Brush  Development  Co., 
Nat'l  Slug  Rejector  Co.,  St.  George  Wire 
Recording  Co.,  Westinghouse,  and  many 
others  have  found  that  ACRO  is  pleased 
to  assist  in  developing  special  Snap- 
Action  units  to  fit  unusual  operating  con¬ 
ditions.  We  welcome  your  problems,  too, 
with  full  details,  for  prompt  study, 
without  charge. 


Cross  section  of  polontud  Rolling  Spring 
construction  in  fully  enclosed  type. 


and  harp.  It  has  a  frequency  re¬ 
sponse  between  40  and  8,000  cycles. 
Output  level  varies  between  0.1  and 
1  volt  depending  on  the  instru¬ 
ment  with  which  it  is  used. 


Counter  Tube 

Cyclotron  Specialties  Co.,  Mo- 
raga  11,  Calif.  Type  410-A  Geiger 
tube  has  an  unsupported  mica  win¬ 
dow  2i  inches  in  diameter  with 
thicknesses  available  from  0.7  to 
2.3  milligrams  per  square  centi¬ 
meter.  Used  for  alpha,  soft  beta,  as 
well  as  hard  beta  and  gamma  radia- 


Typicol  2  pole  open  blade  type.  Small, 
compact,  and  positive. 


Open  Blade  Model  “M"  for  limited 
space  and  low  cost. 
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from 


the 


smallest 

12"  Altec  Lansing 
Model  600  Speaker  using  the 
cKclusive  diacone  principle, 
on  up  through  the  famous 
15"  Duplex  Speaker,  . 


Model  A-IX  Altec  Lansing 
“Voice  of  the  Theatre” 
sound  system  for  optimum 
quality  of  sound  reproduction 
in  the  world’s  largest 
moving  picture  theatres, 
reproducing  the  complete 
frequency  range  as  recorded 
on  the  sound  track 


Altec  Lansing 


is  the  yardstick  by  which  all  sound  reproduction 
is  measured:  impartial  comparative  tests  by  independent 
research  organizations  reaffirm  the  industry’s 
opinion  that  Altec-Lansing  quality  of  reproduction 


» 


.  highest 

There  is  an  Altec  Lansing 
loudspeaker  to  meet 
every  need  of  the  audio  field. 

Inquiries  are  invited: 
write  Department  E 

250  West  57th  Street,  New  York  19 


1161  North  Vine  Street,  Hollywood  38 
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NEW  PRODUCTS  (centiawd) 

tions,  the  tube  in  the  Geiger  re¬ 
gion  has  a  background  of  approxi¬ 
mately  one  count  per  second  when 
shielded.  Detailed  information  can 
be  supplied  by  the  manufacturer. 


Here's  a  Brush  Magnetic  Tape 
Recorder  Chassis  to  huild  around! 


High'Voltage  D-C  Capacitors 

Sprague  Electric  Co.,  North 
Adams,  Mass.,  announces  a  line  of 
small  light-weight  capacitors  im¬ 
pregnated  with  Vitamin  Q  dielec¬ 
tric  which  require  no  derating  up 
to  85  C.  They  operate  on  d-c  from 
8,000  to  20,000  volts.  Bulletin  No. 
203  gives  full  details  including  a 
complete  set  of  electrical  character¬ 
istics  in  curve  form. 


Ready  to  install  to  make  your  company's  product  more  sell¬ 
able  in  today's  "buyer's  market".  Each,  chassis  features: 

1.  Supply  RmI  Shaft  and  motor  10.  RoTorse  Control  Switch 

2.  Toko  up  Root  Shoit  and  motor  11.  Start  Control  Switch 

3.  EroM  Hoad  t2.  Stop  CoiUrol  Switch 

4.  Rocord-Playback  Hoad  1®-  Control  Switch 

5.  Constant  Spood  DriTo  Playback  Tono  Control 

Capstan  and  motor  15-  R»cord.Play  Soloclor  SwUch 

16.  Rocord  Volumo  Control 

6.  Rowind  Stopping  Switch  17  Playback  Volumo  Control 

7.  Forward  Stopping  Switch  jg.  Microphono  Input  Jack 

8.  Powor  SwUch  19.  Indicator  lor  Rocord 

9.  Forward  Control  Switch  Volumo  Lorol 

and  Proomplifior  containing  roquirod  oquolisotion 

Unil  is  supplied  vdth  all  the  mechanical  componenls  and 
the  preamplifier  complete  with  tubes.  Can  be  incorporated 
into  a  radio  receiver  or  built  into  a  custom  recording  out¬ 
fit  vdth  a  minimum  of  additional  electronics. 

Ideal  for  installation  in  existing  radio  receiver  consoles. 
Old  consoles  can  be  modernized  by  quickly  installing  the 
latest  in  recording  equipment,  the  Brush  Magnetic  Tape 
Recorder-Reproducer. 

Install  a  Brush  chassis  and  you  assure  your  sales  depart¬ 
ment  of  a  practical  plus  in  selling. 

Write  or  call  for  detailed  specifications. 


Analysis  Unit 

North  American  Phiups  Ck)., 
Inc.,  100  East  42nd'  St.,  New  York 
17,  N.  Y.  A  new  Geiger  counter 
fluorescence  analysis  unit  utilizes 
an  x-ray  diffraction  technique  for 
rapid  quantitative  metal  analysis. 
In  actual  practice,  the  equipment 
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Vacuum  Equipment  Division 

DISTILLATION  PRODUCT^,  INC 

Rochester  13,  N.  Y. 


1*  Low  vapor  pressures.  2.  Narrow  boiling 
ranges.  3.  Stability.  4.  Ease  of  fractionation 
and  recovery.  5.  Low  operating  cost.  6.  Uni- 
formity.  7.  Low  viscosity.  8.  Easy  vaporization. 
9,  Nontoxic  vapors. 


PUMPING  FLUIDS  play  a  big  part  in  attaining  the 
maximum  operating  efficiency  of  high  vacuum  equip¬ 
ment.  The  wide  variety  of  DPI  high  vacuum  equip¬ 
ment  has  been  designed  to  accomplish  specific  tasks 
. . .  and  a  complete  series  of  oils — esters,  hydro¬ 
carbons,  and  silicones — has  been  provided  and 
classified  according  to  the  unique  characteristics 
so  that  each  piece  of  that  equipment  may  be  supplied 
with  the  oil  to  enable  it  to  do  its  job  at  its  best. 


Similarly,  DPI  vacuum  greases,  ideal  for  lubrica¬ 
tion  of  stopcocks,  ground  glass  joints,  and  other 
vacuum  seals,  should  be  carefully  selected  for  their 
special  properties. 


lies 
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is  used  to  compare  reflection  angles 
from  standardizing  samples  and  the 
specimen  in  question.  Goniometer 
readings  are  compared  with  a  cali¬ 
bration  chart  for  rapid  determina¬ 
tion  of  percentage  content. 


Small  Relay 

Allied  Control  Co.,  2  East  End 
Ave.,  New  York  21,  N.  Y.  Type  BO 
relay  is  available  for  either  a-c  or 
d-c  coil  operation  with  double-pole 
double-throw  or  double-break  con¬ 
tact  arrangements  in  ratings  up  to 
15  amperes. 
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Probe  Signal  Generator 

Clippard  Instrument  Laboratory, 
Inc.,  1125  Bank  St.,  Cincinnati  14, 
Ohio.  Operating  from  either  an  a-c 
or  d-c  socket,  the  Signalette  pro¬ 
duces  signals  with  a  fundamental 
of  2,500  cycles  modulated  by  60 


Western  Electric  Co.,  196  Broad¬ 
way,  New  York  7,  N.  Y.  Two  new 
hearing  aids  now  available  through 
authorized  dealers  are  the  model  66 


cycles  when  used  in  an  a-c  line. 
Harmonics  up  to  20  megacygles  are 
generated  in  the  probe-like  device. 
Further  details  on  the  multifre¬ 
quency  generator  are  given  in  a  bul¬ 
letin. 


Hearing  Aids 


niE  SSnER 


RHD  HRT 


THORRHRSOR 


Aerovox  Seriep  26  Bakelit 
Used  Individi^lly  or  Seri 


Aerovox  Hyvol  D  „  wit 

size  anH  ^  P®^"'Utmg  smalle 

«e  and  minimum  weight 

High-purity  aluminum  foil  with  aena 
ous  number  n»  gener 

-nd„o.ivH,.Uwe,,X"rr,“c.,“S 

Capacitor  sections  dried  anri  • 
nated  under  high  vaci^  mpreg. 
‘rolled  long  ^  •• 

HinhAr  •  T  ^cle.  Eliminales  voids 

opecial  laminated  bakelite 

‘ainer.  Protected  bvS  ■*  “  ”*"• 

la‘ing  varnish  Hroft  V®*'“'®"”‘"»“- 

Maximum  La, eWro'  r;"^ 

overs.  ^  ™  external  flash- 

design  provides  for  low  voltao«  ^  j- 
ent  along  case  at  mlt  voltage  gradi- 
voltages  maximum  operating 

up  to  65“  cl^  temperatures 


•  Name  the  voltage.  These  capacilors  will  hamile  il.  The  units 
shown  are  for  a  special  high-voltage  research  project.  They  are  rated 
at  125,000  volts  for  single  units,  250,000  volts  for  two  units  in  series. 
Yet  they  are  siandard  Aerovox  items  — fully  engineered:  tried-tested- 
proven  construction;  ready  to  be  built  at  any  time  — and  in  time! 

Series-stacking  builds  up  to  any  required  voltage.  Matched  sec¬ 
tions  insure  uniform  voltage  gradient  throughout  battery  of  series- 
connected  capacitors.  Plus,  of  course,  Aerovox  capacitor  crafts¬ 
manship. 

Originally  designed  for  X-ray,  impulse  generators  and  other  inter¬ 
mittent  dc  or  continuous  ac  high-voltage  applications  such  as  indoor 
carrier  current  coupling,  high-voltage  test  equipment  and  special 
high-voltage  laboratory  work,  these  standard  units  are  now  meeting 
the  overnight  call  for  atom-smashing  equipment.  Indeed,  Aerovox 
is  already  in  the  forefront  of  this  Atomic  Age. 


B  Let  us  ifuote  on  your  capacitance  requirements  —  from  the  modest  paper 
tubular  or  mica,  to  giant  oil  or  mica  capacitors.  Engineering  data  on  request. 


ItOVOX  CORPORATIOH.  MEW  BEDrORD.  MRS$./I 


SUES  orrieis  l«  Jkii  Cities  .  Eiifift;  1J  I.  4fltli  Si.,  »£t  Till  If.  A 
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Model 


Frequency 


Output 

Voltage 


Line 

Voltage 


0-9 

10-299 


50-60 


3000 


50-60 


50-60 
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with  minimum  size  and  weight  for 
most  users,  and  the  Super  66  with 
high  power  “output  and  wide  fre¬ 
quency  response.  The  latter  unit  is 
generally  required  by  those  with 
most  severely  impaired  hearing. 


Dual-Beam  CRO 

Allen  B.  DuMont  Laboratories, 
Inc.,  1000  Main  Ave.,  Clifton,  N.  J. 
Type  279  dual-beam  cathode-ray 
oscilloscope  uses  a  two-gun  type 
6SP-A  tube.  Each  gun  is  provided 
in  the  new  instrument  with  sepa¬ 
rate  controls  for  X,  Y,  and  Z  axes. 
Various  connections  can  be  made 
for  studying  related  phenomena 
with  the  same  time  base,  and  the 
display  is  sufficiently  bright  to  allow 
photographing  the  trace. 


DECRTRSN 


The  new  “DECATRAN”  with  ex¬ 
tended  voltage  range  and  insulated 
secondary,  enables  you  to  cover  all 
commercial  voltages,  making  it  an 
ideal  unit  for  testing  and  develop¬ 
ment  work.  With  1-volt  steps  up  to 
599  volts,  every  laboratory  require¬ 
ment  can  be  met. 


Low  contact  resistance  is  assured 
by  silver-to-silver  self-cleaning 
switch  contacts.  Permissible  secon¬ 
dary  current  varies  inversely  with 
the  voltage.  All  sizes  of  the  “DECA- 
TRAN”  are  equipped  with  power, 
switch,  and  are  amply  fused  for  over¬ 
load  protection. 


Seven  Standard  Models  at  Attractive  Prices 

Where  standard  units  do  not  meet  your  specific  requirements,  we 
can  design  and  build  special  units  having  capacity  up  to  25  KVA. 

I  Maximum  I 

Output 
Amperes 


0-9 

10-199 

200-599 

0-9 

10-199 

200-599 

0-9 

10-199 

200-599 

0-9 

10-199 

200-299 


800  I  50-60  I  208  I  37.20 


1200  I  50-60  I  212  I  46.50 


0-9 

10-199 

200-299 


♦Auto-transformer  type. 


25  cycle  units  available  at  slightly  higher  prices. 


nw  tjk  a  ■■  We  can  make  reasonably  prompt  delivery  on  any  of  the  above 
DT  fVlMIL  sizes.  Prices  are  F.  O.  B.  factory.  Send  check  with  order  and 
we  will  ship  express  collect,  or  will  bill  well  rated  accounts.  Literature  on  request. 


MEICO  H 

'’«O0UCT5‘*“ 


We  tpeciolixe  in  the  design  and  production  of  MELCO 
quality  transformers  for  electronic  and  industrial  use. 
On  production  runs,  deliveries  may  start  within  two 
weeks  after  receipt  of  order,  when  conditions  demand. 

E.  HINNIPIN  AVI.,  MINNEAPOLIS  1,  MINN. 


Speed  Control 

Electric  Machinery  Mfg.  Co., 
Minneapolis  13,  Minn.  Regutron 
rectifies  3-phase  supply  current 
used  for  excitation  and  speed  con¬ 
trol  in  industrial  plants  and  allows 
adjustments  for  load  speed  to  with¬ 
in  plus  or  minus  1  percent  of  se¬ 
lected  speed.  Excitation  current 
from  the  unit  is  balanced  against 
voltage  from  a  tachometer  gener¬ 
ator  belted  to  the  load. 


Oscilloscope  Tube 

North  American  Philips  Co., 
Inc.,  100  East  42nd  St.,  New  York, 
N.  Y.  Type  3QP1  cathode-ray  tube 
is  short,  has  a  flat  face,  and  pro- 
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DEFliCTION  COIL 
SHELL  CYLINDER 


PUNCHED  COSMALITE 

COIL  FORMS  FOR.. 


RECEIVERS 


DEFLECTION 
COIL  CORE 


A  new  and  further  step  in  the  ever 
increasing  use  of  these  spirally  lami¬ 
nated  paper  base.  Phenolic  Tubes. 
Performance  based  upon  approximately 
seven  years  of  research. 


Other  Cosmalite  Types 

#96  COSMALITE  for  coil  forms  in  all 
standard  broadcast  receiving  sets. 


SLF  COSMALITE  for  Permeability  Tuners 


DEFLECTION  COIL 
TERMINAL  RING 


Spirally  wound  kraft  and  fish  paper 
Coil  Forms  and  Condenser  Tubes. 


Attractive  prices.  Fast  deliveries. 

Inquiries  given  specialized  attention. 


'Trod*  Mark  Registered 


7i4cilVEUND  (ONUINER& 


6201  BARBERTON  AVE.  CLEVELAND  2,  OHIO 

•  All-Fibr*  Carts  •  Combination  Metal  and  Paper  Cans 

•  Spirally  Wound  Tubes  and  Cores  for  all  Purposes 

•  Plastic  and  Combination  Paper  and  Plastic  Items 

*  •  * 
rillItTIII  nilTS  ih*  il  niMitl.  Int.  Iienltfi.  l  t,  Chuit.  Ift.  Itltiil  Sick,  laetskni  I  1 
rustics  IlllSIilS  il  riiOMlt.  Im.  Itkntktit  II.*  llltSIK  IIIISIII  al  Cliiiliat  Nm 
SUES  ItMCES  -  IMI  lU  nil  Itiilcii.  lie.  list  Ml  laii  St  litlUil  tin 
II  Ctikik-Iki  Cliiiliil  CMlaiiii  Ciiila  111  riniitt  litmk 


NEW  PRODUCTS 


(continMd) 


in  radiation  measuring 
instruments  and  components 

which  make  good  instruments 
-  superfine  - 

Radiation  measuring  instruments 
Alpha,  Beta  and  Gamma  counters 
Laboratory  and  portable  models 
Reid  survey  instruments 

Multi-range  radiation  detectors 
Minometers  and  calibrated 
pocket  chambers 
Proteximeters 

Superfine  Components 


vides  improved  electron-optical 
characteristics  particularly  at  the 
screen  edge.  The  tube  has  improved 
cross  talk  characteristics  between 
pairs  of  deflection  plates.  It  is  suit¬ 
able  for  servicing  equipment.  De¬ 
flection  factors  are  168  volts  d-c 
per  inch  and  106  volts  d-c  per  inch 
with  potentials  of  800  and  300 
volts. 


Terminal  Blocks 

Curtis  Development  &  Mfg.  Co., 
1  North  Crawford  Ave.,  Chicago  24, 
Ill.  A  new  type  of  terminal  block  is 
provided  with  solder-type  spade 
lugs  that  are  recessed  into  the  body 
of  the  strip,  thus  preventing  acci¬ 
dental  pulling  out  of  the  lug  from 
under  the  screw.  T3rpe  K  blocks  are 
described  in  Bulletin  DS-114. 


Th«  VX-A  mfIm  of  sub* 
minUturo  •loctromotar 
tubos  now  incorporat* 
a  naw  low  microphonic 
faatura  fo  add  to  tha 
alraady  outstanding 
charactarlstics  of  thasa 
tubas  such  as  filamant 
currant  of  10  ma.  and 
grid  rasistanca  of  1015 
ohms  minimum.  Da* 
signad  for  instruman* 
tatlon  whara  parform* 
anca  Is  axacting  and 
aspacially  In  many 
typas  of  radiation 
maasuring  instrumants 
thair  naad  Is  vital. 
Avallabla  also  as  dl- 
odai,  trlodoi  and 
tatrodas. 


Tha  V6  sarias  of  mica  window  Galgar  tubas 
hava  won  accaptanca  and  damand  dua  to 
thair  uniform  charactarlstics  for  axacting 
laboratory  raquiramants.  Thay  ara  now  avail- 
abla  in  window  thicknassas  from  2.0  to  3.2 
ni>gm.  par  squara  cm.  Plataau  langth  Is  at 
laast  200  volts  with  slopa  lass  than  5  par 
cant  par  100  volts.  Individually  tastad  and 
chackad  undar  closa  production  controls. 


Tha  VXR  130  subminl- 
atura  gasaous  voltaga 
ragulator  tuba  pro- 
vidas  a  tuba  of  unusual 
stabla  voltaga  ragula* 
tion  whara  such  ragu* 
lation  must  ba  main* 
tainad  ovar  a  long 
pariod  of  tima.  Tha 
compact  sin  lands  it* 
salt  to  many  uniqua 
applications  and  com¬ 
binations.  Ragulatlon 
is  at  130  volts  ovar  an 
oparating  ranga  of  1.0 
to  2.5  ma. 


Thickness  Gage 

Scott  Electroflux  Co.,  400  Main 
St.,  Waltham  54,  Mass.  A  new  pre¬ 
cision  instrument  can  be  used  for 
measuring  corrosion  and  wall  thick¬ 
ness  from  one  side  of  a  metallic  sur¬ 
face  to  an  accuracy  of  3  percent.  It 
comprises  a  4-electrode  probe,  bat¬ 
tery  and  electronic  voltmeter.  Steel 
thickness  from  0.125  to  2.250  inches 
can  be  determined. 


Sealed-In-Steel  Batteries 

Radio  Corp.  op  America,  Camden, 
N.  J.  The  VS036,  a  radio  A  battery 
for  use  in  smaller  sets,  has  a  special 
radio  mix,  doubling  power  hours. 
Shelf  life  is  increased  by  a  steel 
jacket. 


Victor««n  hl-m«gohm  rnsisfori  hav*  mad*  pouibi* 
many  circuit  innovations  du*  to  thair  unusual  rang*. 
Thay  fill  an  urg*nt  naad  In  tha  davalopmant  and 
production  of  many  fin*  Instrumants.  Avallabla  In 
a  rang*  from  100  magohms  to  10,000.000  magohms. 
Vacuum  saalad  in  glau  with  spaclal  turfac*  traatmant. 


THE  VICTOREEN  INSTRUMENT  CO. 
5806  HOUGH  AVFNUE 
CLEVELAND  3  OHIO 


Flame  Propagation  Indicator 

Electro  Products  Laboratories, 
549  West  Randolph  St.,  Chicago  6, 
Ill.  Exact  rate  of  flame  propagation 
during  explosion  in  internal  com¬ 
bustion  machines  can  be  determined 
with  the  new  Synchro-Marker  Pres- 
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One  of  a  series  of  messages  to  betp  you  increase  your  understanding  of  business  paper  advertising,  and  its  effect  on  your  business. 


Where  are 
next  year’s  profits 
coming  from? 


Labor  costs  probably  won’t  be  any  lower.  Most 
^  materials,  when  you  can  get  them,  will  still  be 
costly.  Yet  no  one  in  his  right  mind  believes  that 
profits  can  come  from  higher  and  higher  prices.  For 
that  just  makes  everybody  the  loser  in  the  end. 

So  the  answer  you  hear  most  often  is  for  all  of  us 
to  produce  more.  To  produce  more  efficiently.  To  so 
refine  our  mass  production  techniques  that  we  can 
shave  the  last  penny  off  the  manufacturing  cost 
per  unit. 

But  that’s  not  the  whole  answer! 

The  same  principle  must  be  applied  to  the  manufac¬ 
ture  of  a  sale.  Because  that’s  where  business  will  find 
its  best  opportunities  for  profit  —  now  and  in  the 
years  to  come. 

With  a  buyers’  market  already  in  sight,  it  is  time 


for  business  to  re-examine  the  whole  process  of  selling 
and  distribution,  and  to  improve  the  techniques  of 
marketing  its  goods  and  services.  The  job  is  a  tough 
one.  It  calls  for  streamlining,  for  more  mechanization 
which  is  simply  another  name  for  more  aggressive 
and  efficient  advertising. 

Skillfully  employed,  advertising  is  to  selling  what 
the  assembly  line  is  to  production.  It  is  a  machine 
that  increases  the  capacity  of  the  sales  force  by  the 
hundreds,  or  thousands,  or  by  any  quantity  your 
market  requires — exploring  the  field,  arousing  inter¬ 
est,  creating  a  preference  for  your  company  and 
its  products. 

.\nd  nowhere  does  this  machine  operate  at  higher 
efficiency  than  in  the  business  press,  where  it  is  con¬ 
centrated  among  your  best  prospects — and  no  one  else ! 


What  are  the  ten  ways  to  measure  the  results  of  your  business  paper 
advertising?  You’ll  find  the  answers  in  a  recent  A  BP  folder,  which  we’ll 
he  glad  to  send  you  on  request,  .llso,  if  you’d  like  reprints  of  this^  adver¬ 
tisement  (or  the  entire  series)  to  show'  to  others  in  your  organization,  you 
may  have  them  for  the  asking. 


ELECTRONICS 

is  one  of  the  129  members  of  The  Associated  Business  Papers, 
u  hose  chief  purpose  is  to  maintain  the  highest  standards  of  editorial 
helpfulness — for  the  benefit  of  reader  and  ailvertiser  alike. 
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KESYER 


HOW  KESTER  FLUXES 

ScL^eauard  Voider  d^onJL 


KESTER  SOLDER  COMPANY 


Chicago  39,  Illinois 


4204  Wrightwood  Avenue 


Eastern  Plant:  Newark,  N.  J. 


Canodian  Plant:  Brantford,  Ontario 


Camera  Tube 

Radio  Corp.  of  America,  Camden, 
N.  J.,  Dangerous  operations  in  in¬ 
dustry  and  elsewhere  can  be  ob¬ 
served  with  the  5527  iconoscope,  a 
television  camera  tube,  two  inches 
in  diameter.  It  uses  electrostatic 
deflection  and  requires  no  keyston¬ 
ing  circuits. 


When  you  use  Kester  Fluxes  you're  protecting 
your  soldering  Job  against  failure.  That's  because 
Kester  supplies  you  with  the  correct  flux,  what¬ 
ever  the  soldering  operation.  And  it's  only  with 
correct  flux  that  you  can  be  sure  of  dependable 
solder  bonds. 


Further  safeguarding  the  quality  of  your  product 
Kester  Fluxes  ore  scientifically  manufactured  with 
superior  alloys,  and  based  on  carefully  tested 
formulas.  The  dependable  performance  and  uni¬ 
form  fluxing  power  of  Kester  Fluxes  hove  made 
them  Standard  in  Industry  for  years. 


Exhaustive  laboratory  tests  and  virtually  un¬ 
limited  practical  experience  hove  resulted  in  the 
development  by  Kester  of  hundreds  of  flux 
formulas.  Consult  Kester  engineers  freely  when¬ 
ever  you're  faced  with  a  flux  problem.  There  is 
no  obligation. 


Dual  Scaler 

Tracerlab,  Inc.,  55  Oliver  St.,  Bos¬ 
ton  10,  Mass.  The  Duoscale  now  in 
production  is  an  electronic  scale-of- 
two  similar  to  the  Higginbotham 
circuit.  Built  into  a  small  cast  alu¬ 
minum  housing  the  unit  is  sup¬ 
ported  by  a  nine-prong  tube-base 
plug  that  also  serves  for  electrical 
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suregraph.  Photographs  can  be 
made  of  the  cathode-ray  tube  trace 
including  5-degree  markers.  The  de¬ 
vice  is  also  useful  for  other  pres¬ 
sure  and  explosion  problems. 


Tubular  Electrolytic 


American  Condenser  Co.,  4410  N. 
Ravenswood  Ave.,  Chicago  40,  Ill., 
recently  added  to  its  line  of  plastic- 
encased  capacitors  the  new  type 
PLA,  a  compact  tubular  electrolytic 
with  working  voltages  from  25  to 
450  d-c.  It  measures  2h  in.  x  I  in. 


NEW  PRODUCTS 


(cenfintitd) 


Photo  eourteof  Oenerai  Sloetrio  X-Jtaf  Oofforation 


•  RUGGED 

•  DEPENDABLE 

•  ACCURATE 


Oicillogramt  d«moo«trating  (l)  currant 
riaa  in  ralay  coil,  armatura  not  moving, 
(2)  currant  riaa  with  dip  cautad  by  incraas* 
ing  raactanca  whan  armatura  movaa  to 
clota  contacts,  (3)  currant  rita  curva  dis- 
placad  by  introduction  of  a  voltaga  through 
contact  circuit  whan  contacts  ara  not 
closad.  Indicatas  tima  of  oparation,  and 
whathar  or  not  bounca  is  prasant. 


PANEL  INSTRUMENTS 


For  utmost  reliability — speciiy  and  depend 
upon  Burlington  Panel  Instruments.  They  ore 
designed,  engineered  and  built  to  give  satis¬ 
factory  service  even  under  most  severe  appli¬ 
cations —  and  ore  fully  guaranteed  for  one 
year  against  defects  in  material  or  workman¬ 
ship. 


Write  today  lor  lull  details 


Curva  (4)  shows  an  avaraga  amount  of 
bounca  attandant  on  tha  closing  of  ralay 
contacts.  Curva  (3)  was  obtainad  from  a 
similar  ralay  oparating  undar  conditions 
wharain  tha  bounca  has  baan  aliminatad. 


BURLINGTON  INSTRUMENT  COMPANY 

125  FOURTH  STREET  BURLINGTON,  IOWA 


MODEL  204A— REGULATED  POWER  SUPPLY 


0-500  Volts  D.C.  at  300  Ma.  with  Positive  or  Negative  Ground 
The  Mo^l  204A  Reguloted  Powar  Supply  will  provide  from  0-500  volts  of  well 
regulated  and  well  filtered  D.C.  Tha  output  voltage  is  continuously  variable  without 
switching  and  either  positive  or  negative  side  may  be  grounded. 

Specifications: 

OUTPUT  VOLTAGE  HUM  VOLTAGE 

High  Voltage:  0-500  Volts  D.C.  con-  Within  10  Millivolts  at  any  voltage  or 
tinuously  variable  (Without  switching).  load  with  ratings. 

Current:  300  Ma. 

1  Low  A.C.  Voltage:  6.3  Volts  A.C.  at  6  LINE  INPUT 

i  amps,  center-tapped,  unregulated.  105-125  Volts  A.C.  50-60  cycles. 

I  REGULATION 

i  Within  1%  for  voltage  between  30-500  OUTPUT 

■  volts,  from  no  load  to  full  load.  TERMINATIONS  i 

■  Within  1%  for  line  voltage  variations  High  and  low  voltage  outputs  available  J 

H  from  105  to  125  volts  at  full  load  cur-  from  front  and  rear  of  unit.  Positive  or  I 

H  rent  for  any  voltage  between  30-500  negative  terminal  of  high  voltage  output  ■ 

volts  and  within  2%  at  10  volts.  may  be  grounded  as  desired. 

Detailed  specifications  will  be  forwarded  upon  request.  m 

■  ELECTRONIC  MEASUREMENTS  COMPANY  1 

RED  BANK  •  NEW  JERSEY  |P 


Circuib  usad  for  obtaining  abova 
oscillograms.  Battary  voltaga  appears  on 
oscillograph  input  axcapt  whan  shorted  by 
closed  contacts.  Voltage  developed  across 
200  Ohms  resistor  used  to  indicate  relay 
coil  current.  All  oscillograms  unretouched 
photographs.  30  cycle  sweep. 


This  Type  of  investigation  is  routine  in 
our  engineering  department  when  your 
problem  involves  timing,  or  exception^ 
ally  fast  and  clean  contact. 


SIGMA 
Typ*  4R 


« iM 
iH"  higi 

above 

socket 


.  R  E  L  A 

62  Ctylon  Stss  Boston  21s  Mass. 
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NEW  PRODUCTS 


(coa  tinned) 


connections.  Full  details  of  the 
equipment  and  a  circuit  diagram 
are  given  in  the  Oct.  1947  issue  of 
Tracerlog. 


Television  Type  Capacitor 

CORNELL-DUBILIER  ELECTRIC  CORP., 
South  Plainfield,  N.  J.  Type  T-115 
capacitor  has  three  sections  each 
with  a  capacitance  of  0.1  fd  rated 
at  3,500  V  d-c  working.  Dimensions 
are  If  by  31  by  2  inches.  Capacitor 
is  Dykanol  impregnated  and  her¬ 
metically  sealed  in  a  metal  housing. 


In  the  step  from  circuit  diagram  to  commercial  product,  the 
positioning  of  variable  elements  and  their  controls  is  often  a 
problem.  The  elements  must  be  located  for  premium  elec¬ 
trical  performance.  As  a  rule,  this  results  in  unsatisfactory 
location  of  control  knobs. 

Use  of  S.S.White  flexible  shafts  to  couple  the  variable 
element  to  their  control  knobs  is  a  simple  answer  to  this 
problem.  As  a  leading  manufacturer  puts  it:  "S.S.White 
flexible  shafts  give  smooth,  sensitive  operation  and  allow  us 
complete  freedom  in  our  mechanical  and  electrical  design." 


New  Platters 

Sonic  Recording  Products,  Inc., 
50  Mill  Road,  Freeport,  L.  I.,  N.  Y. 
Sonic  recording  discs  use  a  new  lac¬ 
quer  deposited  by  a  controlled  coat¬ 
ing  technique  and  are  available  in 
three  grades,  both  single-  and  dou¬ 
ble-faced. 


WRITE  FOR  THIS  FLEXIBLE  SHAFT  HANDBOOK 


It  contains  260  pages  of  information  and  engineering  data 
about  flexible  shafts  and  how  to  select  and  apply  them.  Copy 
sent  free  if  you  request  it  on  your  business  letterheod  and 
mention  your  position. 


Television  Monitor 

Industrial  Television  Inc.,  34 
Franklin  Ave.,  Nutley  10,  N.  J. 
Type  IT-4R  series  program  moni¬ 
tor  ii  designed  for  use  in  television 
stations  for  client  and  public  view¬ 
ing.  The  unit  which  is  not  a  con- 


S.SWHITE 


Otte  /4m€niceu  A  AAA  *^Hdu4tUai 
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NEW  ritODUCTS 


(continued) 


ventional  receiver  can  be  furnished 
for  either  15-  or  20-inch  cathode- 
ray  tube. 


Visual  Alignment  Generator 

Measurement  Engineering  Ltd., 
61  Duke  St.,  Toronto,  Ont.,  Canada. 
Model  166  visual  alisrnment  genera¬ 
tor  is  intended  for  alignment  of  i-f 
and  discriminator  stages  of  domes- 


YOUR  OPPORTUNITY 
TO  OBTAIN 

"The  Complete 
Transformer  Story” 


'Engmeeriiig 
a  Transformer' 


•  Cm  destgn  ctnsideri- 
ti«u 

•  Stlfctnipnpef  cmIcm- 
dwtm  Mid  wseistiM 

•  Eltctrictl  Mid  physical 
aspects  af  cad  dasigii 

•  Tasting  and  inspactian 
af  cads 

•  landiating  magnetic 
cores 

•  Modem  mettiads  ef  in- 
pregnatmo 

•  Assembling  and  casing 
procadues 

•  Potting  and  saalng  mag¬ 
netic  components 

•  Inspecting  and  final  test- 


"riNGINEERINa  A  TRANSFORMER" 
ill  is  an  exhaustive  preparation 
written  by  STANCOR  engineers  to 
give  practical  aid  in  your  decisions 
as  to  your  transformers'  construc¬ 
tion  and  sources  ...  a  complete 
insight  into  the  fundamentals  and 
processes  of  transformer  design 
and  manufacture. 

This  STANCOR pubhcation  will  be 
an  invaluable  aid  to  designing 
engineers,  production  managers, 
purchasing  agents  and  expediters. 
It  contains  the  most  complete  story 
on  transformers  from  the  blue' 
print  stage  to  final  shipment. 

"Engineering  a  Transformer"  is 
available,  without  obligation,  to 
qualified  persons  upon  request,  and 
each  book  will  be  registered  to  the 
personal  ownership  of  the  recipi¬ 
ent.  However,  due  to  a  limited 
supply,  requests  will  be  considered 
only  from  officers  of  active  busi¬ 
ness,  designing  engineers,  or  pro¬ 
duction  managers.  Requests  should 
be  written  on  company  stationery 
giving  your  title. 


•  Labmtory  maaardi  and 
pmdwtiMiqaalitycMtrDi 

•  Desigii  and  Mgiwafiiig 
practKia 

•  Raw  materml  pracwe 
Rnat,  standards  and 
testing 

•  Standard  types  if  maunt- 
Nig  diiMnsiMial  charts 

•  Technical  data— charts. 
tMmulaeandpracadures 


tic  radios  as  well  as  in  the  develop¬ 
ment  laboratory.  The  equipment 
operates  in  conjunction  with  an  os¬ 
cilloscope  and  has  a  sweep  width 
continuously  variable  from  0  to  400 
kilocycles.  Input  power  frequency 
is  25  to  60  cycles. 


STANDARD  TRANSFDRMER 
CDRPDRATIDN 

3560  ELSTON  AYSNUi 
CHICAGO  18,  ILLINOIS 


Magnetic  Recorder 

Rangertone,  Inc.,  73  Winthrop  St, 
Newark  4,  N.  J.^  Model  R-1  mag¬ 
netic  tape  recorder  is  available  on 
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YEARS 


4  OKlIhtrcph  tracM  on  70  mm.  paper. 


RECORDING 

TRlNSmiT  PBEHOHENA 

The  behaviour  of  moving 
parts  under  actual  work¬ 
ing  conditions  may  be 
studied  by  means  of 
standard  commercial 
oscillographs,  which 
translate  mechanical  or 
electrical  variations  into 
evanescent  traces  on  a 
fluorescent  screen. 
Avimo  cameras  record 
these  traces  on  contin¬ 
uous  film  or  paper,  so 
that  they  may  be  subse¬ 
quently  checked,,  ex¬ 
amined,  and  measured. 

Write  for  full  details  of 
AVIMO  Cameras  incliio- 
ing  types  with  built-Lr 
cathode  ray  tubes. 


AVIMO  Ltd.,  TAUNTON 

(Eng.)  T*l.  3«34 

Designers  and  Manufacturers  of 
Scientific  Cameras 


VifoxeSi 


Comp® 


,,as  ..<1 


Materials  for  potting,  dipping  or  impreg¬ 
nating  all  types  of  radio  components  or  all 
kinds  of  electrical  units.  •  Tropicalized 
fungus  proofing  waxes.  •  Waterproofing 
finishes  for  wire  jackets.  •  Rubber  finishes. 
•  Inquiries  and  problems  invited  by  our  en¬ 
gineering  and  development  laboratories. 


Zophar  Mills.  Inc.  has  been  known  for  its  dopon^blo  sarvico  and 


uniformity  of  product  since  1846. 


ZOPHAR  MILLS,  Inc. 


ESTAZLISHED  1846 


117  26th  STRIET,  BROOKLYN,  32  N.  Y. 


Announcing . . .  - 

Invaluable  new 
research  data 

—  on  the  applications  of 

ELECTRONIC  CIRCUITS 
AND  TUBES 

Here  is  a  new  and  comprehensive  reference  Toluinr 
presenting  in  practical,  useful  form  the  basii 
theory  of  electrtmic  tubes  and  of  electrical  circuits 
employ^  in  conjunction  with  these  tubes.  Special 
emphasis  is  placed  on  the  varied  applications  of 
such  tubes  in  the  fields  of  communication  and 
electronic  control. 

JuU  00  The  Press 

ELECTRONIC 
CIRCUITS 
AND  TUBES 

Prepared  by  the  War  Training  Staff, 
Cruft  Laboratory,  Harvard  University. 

930  pages,  6x9,  $7.50 

Highly  practical,  this  book  covers  in  detail 
impedance  matching,  equivalent  four-terminal 
networks,  bridged-T  and  parallel-T  networks.  It 
analyzes  wide-band  amplifiers,  discusses  the  effect 
of  feed-back  on  response  characteristics,  and  clearly 
explains  the  steps  in  the  derivation  of  output 
impedance.  Much  hitherto  unpublished  material 
is  given  on  coupled  circuits,  including  a  methtxl 
of  correlating  response  curves  by  means  of  space 
models  and  contour  diagrams — and  new  material 
on  band  widths  of  magnetically  coupled  circuits. 

Its  authors  are  experts  in  the  field — men  asso¬ 
ciated  with  the  War  Training  Staff^  of  the  Cruft 
Laboratory,  which  gave  pre-radar  training  to  Army 
and  Navy  officers. 


24  chaptart  supply  comprahtntiva  Information  on: 


14.  Power  Tubse 

15.  OseUlators 

16.  Oas-fiUed  Tsbes 
IT.  Rectifiers  and  Power 

Buppiiee 

It.  Signal  Analpeie 
19.  PHneiples  of 
Uodalation 
U.  Methods  at 
Madelation 
SI.  Detection 
SS.  Test  Instruments 

53.  Reoeieers 

54.  Timing  CUcuits 


1.  Alternating  Current 
Theory 

2.  Cireuit  Response 

3.  Cireuit  Blements 

4.  Ueasurement  of 
Cireuit  Blements 

5.  Networks  and  Im- 
pedanea  Matching 

6.  Transients 

T.  Coupled  Circuits 

8.  PUters 

9.  Fourier  Analgris 

10.  Eleetron  Emission 
and  the  Diode 

11.  Multielement  Tubes 

12.  Cathode-Rap  Tubes 

13.  Amplifiers  —  cUss 
A  and  Class  B 


EXAMINE  10 
DAYS  FREE 


McGraw-Hill  Book  Co..  330  W.  42nd  St..  NYC  It 

Send  me  Cruft  Laboratory’s  Electronic  Circuits  and 
Tubes  for  10  days’  examination  on  approval.  In  10 
days  1  will  send  $7.50.  plus  few  cents  postage,  or  return 
book  postpaid.  (We  pay  postage  on  cash  orders.) 

Name  . 

Address  . 

City  and  State . 

Company  . 

Position  . L-12-47 

For  Canadian  priea,  write:  MoOraw-HiU  Co.  ef  Canada 
Ltd.,  It  Riehmond  St.  B.,  Toronto  1 
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NfW  PRODUCTS  (conMnu^l) 

order  for  broadcast  or  other  com¬ 
mercial  use.  Frequency  response 
characteristics-  exceed  present 
standard  broadcast  requirements. 
The  magnetic  tape  used  will  give 
at  least  500  playbacks  before  physi¬ 
cal  deterioration  sets  in. 


Audiometer 


Audio  Development  Co.,  2833- 
13th  Avenue  South,  Minneapolis, 
Minn.  Model  50-E  audiometer  com¬ 
bines  fixed  frequency  tone  (512  to 
4,096  cycles)  and  actual  microphone 
input  for  a  more  versatile  hearing 
tests.  Either  aural  or  bone  conduc¬ 
tion  methods  can  be  used.  A  new 
malingering  control  has  also  been 
added. 


Power-Level  Recorder 


Sound  Apparatus  Co.,  233  Broad¬ 
way,  New  York  7,  N.  Y.  Model 
HPL  sound  level  recorder  repre¬ 
sents  a  redesign  and  improvement 
of  the  basic  tjrpe  PL  and  includes 
such  additions  as  three  pushbutton- 
operated  paper  speeds,  improved  ac¬ 
cessibility,  and  advanced  electrical 
circuits.  The  equipment  is  used  in 
sound  level  recording  work. 


IT  IS  ''A  SATURAL 


FOR.  CONTROLLING 


VOLTAGES  IN  LAB 


Little  Motor 


ORATORIES,  ASSEMBLY 


John  Oster  Mfg.  Co.,  Racine,  Wis. 
Weighing  only  2  pounds,  the  type 
DU-400  motor  has  a  standard  rat¬ 
ing  of  1/30  h-p  at  7,600  rpm  con¬ 
tinuous  duty  on  115  volts.  It  oper¬ 
ates  on  both  a-c  and  d-c  with  vary¬ 
ing  speed  characteristics. 


UNE  TESTING  AND  AS 


A  COMPONENT  OF 


YOUR  ELECTRICAL 


Send  me  the  Electronics  Journal  "Currently"  regularly  in  addi¬ 
tion  to  the  resume  on  "Electronic  Batteries." 


5-KW  Television 


NAME 


Radio  Corp.  op  America,  Camden, 
N.  J.  The  heart  of  the  new  TT-5A 
television  transmitter  is  its  power 
^ube,  the  8D21,  of  dual  tetrode  con¬ 
struction.  High  power  output  and 
stable,  wideband  operation  are  pro- 


company. 


for  the  latest 
in  electronic 
developments 


ADDRESS. 


SORENSEN  &  COMPANY,  INC 

STAMFORD,  CONN. 


I  375  FAIRFIELD  AVE. 


.  .L-IS-47 

1;  Ceeadi 


NICS 


^ELECTRONICS  — December.  1947 


225 


RAYTHEON 


IF  YOU  USE  CUSTOM-BUILT 

TRANSFORMERS 


TAKE  A  LOOK  AT 
THIS  BULLETIN 


Here’s  help  you  can  use  in  visualizing  magnetic  com¬ 
ponents  to  meet  your  special  requirements.  Time¬ 
saving  forms  make  it  easy  to  specify  your  needs.  Write 
for  it  today. 


/  MW  rfSfc'rtoMMW 

r  RAYTHEON  MANUFACTURINO  COMFANY 
COMMERCIAL  PRODUCTS  DIVISION 
WALTHAM  54,  MASSACHUSETTS 

Industrial  and  Commmrcial  Eloctronie  Equipment,  I 
Broadcast  Equipmont,  Tubos  and  Accessories  J 


Sales  Offices; 

Atlanta,  Boston,  Chicago,  Cleveland,  Detroit,  New  York,  Washington,  D.  C, 


Please  Rush  Our  Copy 
Your  New  Special-Purpose 
TRANSFORMER  BULLETIN 
DL-K-301  A 


NEW  ritOOUCTS  (centinved) 

vided.  The  unit  measures  17  x  3  x 
7  ft.  ControIsjRM  centralized  in  oife 
cabinet  with  auxiliary  switches  on 
the  console  for  operating  conveni¬ 
ence.  A  super-turnstile  antenna  is 
used. 


1  High-Speed  Recording  Paper 

Eastman  Kodak  Co.,  Rochester  4, 
N.  Y.,  has  developed  a  high-speed 
photographic  recording  paper  for 
use  with  galvanometer  and  c-r  os¬ 
cillographs.  The  Linagraph  1127  is 
a  glossy,  single-weight  base  coated 
with  a  fast  orthochromatic  emul¬ 
sion.  Highly  sensitive  to  blue  light, 
it  permits  use  of  smaller  beam  aper¬ 
tures  requiring  less  mirror  area. 


Hearing  Aid  Components 

Tibbetts  Industries,  Inc.,  Camden, 
Maine.  Model  HS-41  square  micro¬ 
phone  illustrated  and  model  HAR-6 
crystal  receiver  are  new  components 
in  a  line  of  hearing  aid  accessories 
characterized  by  light  weight.  Out¬ 
put  of  the  microphone  is  —49  db. 

Small  Motor 

Alliance  Manufacturing  Co., 
Lake  Park  Blvd.,  Alliance,  Ohio. 
Model  B  small  motor  can  be  used  as 
a  power  source  for  driving  fan 
blades,  magnetic  tape  disc  and  wire 
recorders,  and  similar  devices.  It  is 
a  semi-enclosed  four-pole,  shaded-  i 
pole  induction  motor  rated  for 
l/70th  hp  at  1,600  rpm. 

Industrial  Limit  Switch 

Micro  Switch,  Freeport,  Ill.  The 
new  switch  housing  with  rotary  ac¬ 
tuator  for  closing  is  listed  as  type 
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Production  Counter 


ELECTRONICS  — Decemfcer,  1947 


P-M  Generator 


Ampex  Electric  Corp.,  1155E 
Howard  Ave.,  San  Carlo.s,  Calif. 
Light  a-c  generators  using  perma¬ 
nent  magnets  are  available  in  mod¬ 
els  with  low  sine-w'ave  distortion 
and  an  output  voltage  linear  with 
rpm.  Generators  are  totally  en¬ 
closed  with  single-piece  aluminum 
or  magnesium  housing. 


Lansing  Engineering  Co.,  934 
Clark  St.,  Lansing'  6,  Mich.  Th€ 
Lectro-Count  makes  an  automatic 


NEW  PRODUCTS  (continued) 

LMR5.  The  housing  is  sealed  ex¬ 
cept  where  the,accuator  shaft  en¬ 
ters.  A  conduit  fitting  has  standard 
half-inch-14  internal  threads. 

Soldering  Giiii 

Weller  Mfg.  Co.,  803  Packer  St., 
Easton,  Pa.  Two  models  of  a  new. 
loop-tip  type  soldering  gun  are 
available.  One  has  a  rating  of  100 
watts  and  the  other  100  watts  nor¬ 
mal  and  135  watts  for  short-time 
use.  Five  seconds  is  required  for 
heating.  A  feature  of  the  device  is 
a  spotlight  for  illuminating  the 


Foot  Switch 

Hart  Mfg.  Co.,  110  Bartholomew 
Ave.,  Hartford,  Con.  A  new  line 
of  momentary  contact  foot  switches 
for  industrial  use  can  either  be 
mounted  on  the  floor  or  to  a  ma¬ 
chine  by  means  of  two  screws.  The 
switch  carries  up  to  35  amperes. 


ELECTRON  TUBE  C00UN6  DEVICES 


Airflow  switches  for  pilot 
and  interlock  duty  in  six 
sensitivities. 

Insulating  hollow  tube 
supports  for  all  sizes  of 
tubes. 

if  Miniature  blower  for 
cooling  seals  of  vacuum 
tubes,  ball  bearing,  50  and 
60  CPS. 

it  Complete  fan  unit  for 
flushing  transmitter  cabin¬ 
ets.  Ball  bearing,  50  and  00 
CPS. 


Compact  design  at  low¬ 
est  noise  level,  with  duplex 
blowers  perfectly  matched 
to  the  aerodynamic  load  of 
coolers.  Both  172o  and  3450 
RPM,  50  and  60  CPS,  single 
phase  and  3-phase.  Ball 
bearings,  special  dynamic 
rotor  balance,  aluminum 
endbells. 


We  assist  in  projecting  complete  layouts  on  the  basis 
of  our  own  aerodynamic  measurements  on  tubes 
and  components.  A  wealth  of  data  available  free  to 
our  customers.  Write  for  descriptive  catalogue. 
Better  still;  outline  your  problem  and  receive  an 
engineered  quotation.  Liberal  quantity  discounts  to 
equipment  manufacturers. 


■<“  With  27  basic  blower  sizes, 
hundreds  of  combinations  are 
available.  Allows  use  of  best 
blower  characteristics  for  each 
section  of  transmitter  with  one 
sturdy,  3-phase  rlriving  motor. 

Rotron  suction  blowers  suck 
air  through  cooler,  with  no  hot  air 
in  any  part  of  cabinet,  which  is 
continually  flushed,  keeping  all 
components  cool.  Very  compact. 
For  1725  and  3450  RPM,  50  and 
60  CPS.  Special  resilient  and  rigid 
vertical  mlg  brackets  available. 


ALL  POPULAR 
SIZES  SHIPPED 
FROM  STOCK 


ROTRON  DIVISION 

JtNCKtS  KNIJ1INO  MACHIMt  CO.,  INC. 

FOUNDED  1898  •  180  WEEDEN  STREET  •  PAWTUCKET,  R.  I. 


iBlI 


l^ore  than  14  years, 
of  know-how  and 
experience  in  every 

^  PYROFERRIC 
>  IRON  CORE 


Pyroferric  Iron  Cores  were  first 
made  in  1933  and  the  experience 
and  know-how  gained  in  each  suc¬ 
ceeding  year  are  inherent  in  every 
powdered  iron  product  todey  pro¬ 
duced  by  the  Pyroferric  Company, 
including:  a  full  line  of  standard 
sized  Powdered  Iron  Screw-Type 
Cores  of  varying  lengths,  with 
standard  threads,  as  well  as  a  com¬ 
plete  line  of  powdered  iron  cores, 
with  and  without  inserts. 


For  Powdorad  Iron  Coras  to  maat  your  spacifica- 
tions,  addrass  your  inquiry  to 

Pyroferric  Go. 

621  East  216  Street.  New  York  City  67 


approved 


ENAMELED 
MAGNET  WIRE 

•  Much  of  tho  tuccoss  of  this 
Hudson  Wira  product  is  dua  to  a 
new  coating  method  that  gives  a  smooth, 
parmanently-adherent  enameling.  Mercury-process  tests  guaran- 
tee  perfect  uniformity;  great  tensile  strength  assures  perfect 
laying  even  at  high  winding  speeds.  Especially  adaptable  for 
reduction  in  coil  dimensions  without  sacrificing  electrical  values. 

Our  eng/neer/ng  and  des/gn  facUlfln  ore  »t  your 
disposal  —  defalls  and  quotations  on  request. 

HJDSOI  WIRE  COMPANY 


What  Makes  A 
Mailing  Click? 


O  Advertising  men  agree 
— the  list  is  more  than  half 
the  story. 

McGraw-Hill  Mailing 
Lists,  used  by  leading  manu¬ 
facturers  and  irtdustrjal  serv¬ 
ice  organiiations,  direct 
your  ^vertising  and  sales 
promotional  enorts  to  key 
purchasing  power.  They 
offer  thorough  horizontal 
and  vertical  coverage  of 
major  markets,  including 
new  personnel  and  plants. 
Selections  may  be  made  to 
fit  your  own  special  require¬ 
ments. 

New  names  are  added 
to  every  McGraw-Hill  list 
daily.  List  revisions  are 
made  on  a  twenty-four  hour 
basis.  And  all  names  are 
guaranteed  accurate  within 
two  per  cent. 

In  view  of  present  day 
difficulties  in  maintaining 
your  own  mailing  lists,  this 
efficient  personalized  service 
is  particularly  important  in 
securing  the  comprehensive 
market  coverage  you  need 
and  want.  Ask  for  more 
detailed  information  today. 
You'll  probably  be  surprised 
at  the  low  over-all  cost  and 
the  tested  effectiveness  of 
these  hand-picked  selections. 


CONNECTICUT 


McGraw-Hill  Publishing  Co 

DIRECT  MAIL  DIVISION 
330  WEST  42nd  ST. 
NEW  YORK  18,  N.  Y. 
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SCINTILLA  MAGNETO  DIVISION  of 

SIDNEY,  NEW  YORK 


new  products  (conHniNd) 

production  record  of  any  a-c  oper¬ 
ated  motor-driven  machine  output 
with  indicating  and  recording 
mechanisms  located  at  the  machine 
and  in  the  production  superin¬ 
tendent’s  office. 


Airline  and  Taxi  Antennas 

Bendix  Radio,  Baltimore  4,  Md. 
Type  MS-171  A  and  MS-17  IB  anten¬ 
nas  are  used  to  cover  the  airline 
frequencies  122  to  136  megacycles 
and  railroad  radio  and  taxicab  sys¬ 
tems  in  the  range  152  to  162 
megacycles  respectively.  This  type 
of  antenna  has  a  gain  of  2.6  over  a 
half-wave  dipole.  Connection  is 
made  through  a  52-ohm  coaxial 
cable.  Standing  wave  ratio  on  the 
line  is  low  owing  to  the  broad-band 
characteristics  of  the  antennas.  A 
four-page  brochure  is  available. 


Bendix-Scintilla 

Electrical  Connectors 

The  Finest  Money  Can  Build  or  Buy! 


Precision  Potentiometers 

The  Gamewell  Co.,  Newton  Upper 
Falls,  Mass.  Potentiometers  in  a 
range  of  values  from  500  to  20,000 
ohms  are  available  for  electrical 
computers,  servo  systems,  and  other 
control  circuits  requiring  360- 
degree  rotation,  precision,  and  low 
noise  level.  A  variety  of  contact 
and  tapping  arrangements  can  be 
furnished;  linearity  is  within  plus 
or  minus  0.3  percent. 


Wherever  quality  is  called  for,  Bendix-Scintilla*  Electrical 
Connectors  are  the  logical  choice.  These  precision-built 
connectors  set  a  new  standard  of  efficiency  with  their 
remarkable  simplicity.  The  secret  is  Scinflex — a  new 
Bendix-Scintilla-developed  dielearic  material.  It  lessens 
the  tendency  towards  flash-over  and  creepage,  and  makes 
possible  efficient  performance  from  —67°  F.  to  -f-300°  F. 
Dielearic  strength  is  not  less  than  300  volts  per  mil.  The 
contaas,  made  of  finest  materials,  carry  maximum  cur¬ 
rents  with  the  lowest  voltage  drop  known  to  the  industry. 
Please  write  our  Sales  Dept,  for  detailed  information.  *tiao£m««k 

•  Moi»lur«-preof,  Pratsur^-tighl  •  Radio  Quiol  •  Singlo-pioco  IntoHs 
•  Vibration-proof  o  Minimum  Weight  o  High  Arc  Rasittonce 
a  Easy  Astambly  and  Ditattambly 

Available  in  all  Standard  AS  Contact  Configurations. 


Sine  Wave  Source 

Birmingham  Sound  Reproducers 
Ltd.,  Claremont  Works,  Old  Hill, 
Staffs,  England.  Type  LO  800A  au¬ 
dio  oscillator  is  available  in  several 
models,  with  and  without  attenu¬ 
ators  and  in  ranges  up  to  54,000 
cycles.  Two  scales  are  used,  one 


ELECTRONICS  — DecamAor.  1947 


NEW  PRODUCTS  (continued) 

covering  only  the  low-frequency 
end  of  the  equipment,  the  other  the 
whole  range.  Type  LO  50  is  a  beat- 
frequency  type  for  portable  opera¬ 
tion. 


Rotary  Iiiilicator 

Stevens-Arnoli),  Inc.,  22  Elkins 
St.,  South  Boston  27,  Mass.  Num¬ 
bers  printed  on  a  rotating  cylinder 
are  displayed  through  a  windov 
after  magnetic  actuation.  Figures 
from  1  to  10  can  be  completed  in 
step-by-step  operation  within  0.7 
second.  The  indicator  oper*ates  on 
0.043  ampere  d-c  at  48  volts.  Com¬ 
plete  details  in  catalog  220. 


nn  miLiBLE 

AS  AN  INDIVIDUAL  UNIT! 


DYNAMIC  NOISE  SUPPRESSOR 
AMPLIFIER 


lUcrnseJ  imd^  Hermon  Hctmer  Scoit 
P^t.  Pend,  f^r  u$e  only  in  phonoffrmph 
and  phonograph  distrihution  systems. 


NIT  PRICIt  $24t  .  .  .  ORDIRS  IN 
RISRONSI  TO  THIS  ADVIRTISIMINT 
WILL  RICIIVI  IMMIDIATI  DiLIVIRY 

SPECIFICATIONS 

Dynnmic  No!m  Supprniser  it  tii-tub*  vnrtion  of  Mormon  Hotmor  Scott  horizontal  tupprottion  cir¬ 
cuits  incorporotino  ona  voltaqo  amplifier  staqa,  ona  d-c  control  voltage  amplifier,  one  dual  con¬ 
trol  voltage  rectmar,  one  low  frequency  inductive  reactance  tube,  two  high  frequency  capacitive 
reactance  tube*— both  using  inductors  in  shunt  circuits. 


POWER  OUTPUT 

Sit  watts  with  last  than  1%  harmonic  distortion; 
twenty  watts  with  less  than  }%  harmonic  distor¬ 
tion.  (Note:  Until  standards  are  established  for 
measuring  intermedulation  distortion,  compar¬ 
ative  ratings  between  manufacturers  are  not 
valid.)  Intermodulation  distortion  is  minimized 
bv  special  circuit  arrangements  to  a  point 
where  no  "listening  fatigue"  is  produced.  Dis¬ 
tortion  at  overload  is  "cushioned"  and  free  of 
oscillatory  disturbances. 

FREQUENCY  RANGE 

Mnrimum — 25  to  20,000  cycles  per  second,  flat 
within  one  db.  (Note:  See  Range  Switch  speci¬ 
fications.) 

INPUTS 

1.  Phonograph  high  gain  input  stage  operated 
entirely  on  d-c,  compensated  for  record  char¬ 
acteristics  with  G.E.  variable  reluctance  or 
Pickering  pickups. 

2.  Medium  gain  radio  input.  (SOO-ohm  plug-ia 
input  transformer  available.) 

OUTPUT 

Multiple  voice  coil  and  line  impedances. 

PANEL  FINISH 

Anodized^  aluminum,  silver  with  gold  lettering. 
Other  finishes  available  on  special  order. 

HUM  LEVEL 

Below  audibility  ( — OS  db  below  normal  oper¬ 
ating  level). 

TUBES 

I— 5U4G:  I— *SC7:  3-«SG7's;  2-iSJ7's;  I— 
*$07;  I-4H*;  l-iJS;  2-«L«‘t;  I— I2SL7;  I- 
iAL7  (eye). 

CHASSIS  DIMENSIONS 
I3"il7"i3",  aluminum. 

PANEL  DIMENSIONS 
I9"(l0'/i",  aluminum. 

PANEL  INDICATORS 

On/off  pilot  lamp.  Dual  G.E.  indicator  eye 
tube.  One  section  indicates  the  operation  of 
low  frequency  gate  circuit;  the  other  indicates 
the  opening  and  closing  of  tandem  high  fre¬ 
quency  gate  circuits. 

DYNAMIC  NOISE  SUPPRESSION  CIRCUITS 
One  sloped  low  frequency  gate  type  with  dy¬ 
namic  control.  Two  "tandem"  high  frequency 
sharp  cut  off  gate  types  with  dynamic  control. 
One  U,000  cycle  par  second  sharp  cut-off  filed 
(switch  operated)  filtertuneeblefo  10  kilocycles. 


,  CONTROLS 
'  Volume  control. 

Radio-phono  switch. 

Five  position  range  switch. 

(a)  20  to  over  20,000  cps. 

(b)  30  to  12  000  cps. 

jc)  40  to  t.OOO  cps. 

(d)  50  to  4,000  cps. 

(e)  M  to  4,500  cps. 

NOTE:  Position  (e)  effective  on  phono  input 
only. 

Treble  control — Continuously  variable.  Maxi¬ 
mum  boost  15  db  at  10,000  cps. 

Bass  control — Continuously  variable.  Maximum 
boost  22  db  at  50  cps. 

Suppression — Continuously  variable  control  of 
Dynamic  Suppression.  This  control  makes  it 
possible  to  adjust  the  degree  of  suppression  by 
controlling  the  ease  with  which  the  gate  circuits 
will  operate,  to  suit  the  surface  and  back¬ 
ground  noise  characteristics  of  various  records, 
as  wall  as  the  preference  of  the  listener. 
NOTE:  Facilities  are  provided  for  remote  oper¬ 
ation  of  range  and  suppression  controls  where 
such  installation  is  desirable. 

Amplifier  may  be  ordered  with  ALL  controls  on 
3  foot  electrical  extension  cords  with  front  plug¬ 
in  facilities  for  convenience  in  custom  cabinet 
installations.  Special  circuits  compensate  for 
added  shunt  capacitance  in  shielded  cables, 
and  no  additional  hum  pickup  it  observed  with 
these  extensions. 

This  it  e  laboratory  amplifier  of  the  highest 
quality,  designed  and  constructed  to  provide 
music  reproduction  fidelity  limited  only  by  the 
available  signal,  and  loudspeaker  equipment 
used. 

NOTE:  Controversies  still  exist  between  the 
advocates  of  triode  output  tubes  and  beam 
power  amplifiers.  The  decision  to  use  beam 
power  output  tubes  in  this  amplifier  was  reach¬ 
ed  only  after  exhaustive  tests  and  extensive  re¬ 
search  and  design  in  connection  with  special 
degenerative  feedback  circuits  and  transformer 
characteristics  to  produce  superior  listening  re¬ 
sults.  Cost  vras  not  considered  as  a  factor 
in  reaching  this  decision.  The  results  obtained 
with  beam  power  tubes  were  unquestionably 
superior,  both  In  laboratory  tests  for  intermodu¬ 
lation  and  harmonic  distortion  and  in  listening 
observations  at  comparable  power  levels. 
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Geigor  Tube 

North  American  Philips  Co.,  Inc., 
100  East  42nd  St.,  New  York  17, 
N.  Y.  A  new  multipurpose  self¬ 
quenching  Geiger  tube  for  use  with 
beta,  gamma,  and  soft  X-radiation 
employs  an  extremely  thin  mica 
window,  vitreous  sealed  to  the  main 
tube  body.  Used  with  suitable  cir¬ 
cuits,  the  tube  is  capable  of  han¬ 
dling  in  excess  of  3,000  discrete 
counts  a  second. 


R-F  Chokes 


Ohmite  Manufacturing  Co.,  4954 
Flournoy  St.,  Chicago,  Ill.  Six  new 
radio  frequency  chokes  designed  for 
frequencies  up  to  520  megacycles 
are  single-layer  wound  on  low 
power  factor  steatite  or  molded 
plastic  cores  and  covered  with  a 


Co.,  4954 
.  Six  new 
signed  for 
legacycle; 

on  low 
)r  molded 
;d  with  a 


eember. 


r«‘  |»r«»cl  iiror.H 


NIW  PRODUCTS  (continued) 

moisture-proof  coating.  The  units 
are  mounted  by  means  of  their  own 
tinned  copper  leads.  Full  details  in 
Bulletin  133. 


TUNED-RIBBON  Pick¬ 
up  model  SA-79 
(Actual  Site — Special 
STUDIO-arm  not  shown) 


Tube  Puller 

Salescrafters,  Inc.,  510  N.  Dear¬ 
born  St,  Chicago  10,  Ill.,  are  dis¬ 
tributors  for  Oliveri  Tool  Co.  of  the 
Amo  miniature  tube  puller.  List 
price  of  the  item  is  $1.60.  The  de¬ 
vice  illustrated  is  pressed  down  on 
a  tube.  When  the  tube  has  been  re¬ 
moved  from  the  socket,  the  release 
button  on  the  top  is  pushed  to  free 
the  tube. 


•  A  model  for  every 
purpose 


Jewel  StyluM  EASILY 
REP1.ACED  BY  USER 


Thp  Siandartl  hy  Whirh  Othvrn  Arv  dmlgpd  and  Vatupd 

let  YOUR  ears  decide! 


^I^HE  reaction  of  the  professional  Sound  fraternity  to  the  revolutionary 
new  TUNED  RIBBON  has  already  exceeded  our  most  optimistic  pre¬ 
dictions.  Even  AUDAX,  with  its  RNO^^-HO^^  achieved  hy  over  a  gen¬ 
eration  of  experience  in  this  field,  has  hit  a  new  high  in  giving  the 
industry  what  it  lacked — in  bringing  to  reproduced  music  something  that 
was  not  there  before! 

Startlingly  realistic  is  TUNED-RIBBON's  unfailing  facsimile  performance 
(linear  to  over  10  k.c.)  .  .  .  without  any  call  for  special  amplification. 
Point  pressure  as  low  as  12  grams.  Vibratory  momentum  the  next  thing 
to  nothing.  And  here  is  a  vital  feature: — 

Most  TUNED-RIBBON  models,  like  the  SA-79  shown  above,  permit 

STIXI'S  BF.PI.AUE.MK.NT  BY  THE  I'KKR  HI>IKEI.F 


Capacitors  ' 

Solar  Manufacturing  Corp.,  285 
Madison  Ave.,  New  York  17,  N.  Y. 
Motor  manufacturers  should  reduce 
costs  with  the  new  type  ANXRHT 
a-c  paper  capacitors  for  small  mo¬ 
tors.  A  snap-cap  device  avoids  the 
need  for  splicing  connections  be¬ 
tween  capacitor  and  motor  winding, 
and  each  capacitor  is  filled  under 
high-vacuum  with  a  nonflammable 
impregnant 


which  means  that  now  you  can  enjoy  incomparable  AUDAX  facsimile 
reproduction  indefinitely,  b>  merely  changing  points  after  about  250 
plays.  ^'Permanent  Points”*,  as  you  know,  being  first  shaped  by  the 
record  grooves,  after  which  they  themselves  gradually  erode  the  record 
grooves,  should  be  replaced  before  they  do  irreparable  harm  to  your 
discs.  Tl  NED-RIBBON  permits  you  to  make  this  change  personally — 
and  easily.  The  superb  quality  of  TUNED-RIBBON  is  instantly  revealed 
when  put  to  the  only  test  that  really  matters  .  .  .  the  EAR-TEST. 


Voltage  Regulator 

Superior  Electric  Co.,  677  Laurel 
St.,  Bristol,  Conn.  The  new  type 
IE  (instantaneous  electronic)  volt¬ 
age  regulator  provides  the  auto¬ 
matic  correction  of  line  voltage  fluc¬ 
tuations  with  negligible  waveform 
distortion  so  necessary  in  all  labo¬ 
ratory  and  industrial  voltage  regula¬ 
tion  applications^ '  Type  IE6101,  the 
first  model  in  production  will  main- 


SEND  FOR  COMPLIMENTARY  PAMPHLET  ON  THIS  IMPORTANT  SUBJECT 


TUNED-RIBBON  heads  os  well  as  tone  arms  (including  STUDIO) 
may  be  had  individually 


AUDAK  COMPANY 


500  Fifth  Avenue  New  York  18 

CREATORS  OF  HNE  ELECTRO-ACOUSTICAL  APPARATUS  SINCE  1915 
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NEW  PRODUCTS  (contiiiMd) 

tain  a  constant  voltage  to  any  load 
up  to  1  kva.  The  units  are  offered 
in  black  wrinkle-finished  cabinets 
and  for  relay  rack  mounting. 


QVAisry 


Permeability  Tuned 
Oscillator 

Collins  Radio  Co.,  Cedar  Rapids, 
Iowa.  Designed  to  give  maximum 
reliability  as  a  frequency  control 
device,  the  70E-8  is  also  popular  as 
an  r-f  control  in  laboratory  equip¬ 
ment.  It  has  a  direct-reading  dial 
covering  a  frequency  range  from 
1,600  to  2,000  kc  and  its  overall  ac¬ 
curacy  and  stability  are  within 
0.015  percent 


Western  Electric 

1126C  PROGRAM  AMPLIFIER 


This  popular  limiter  acts  fa*t  to  prevent  over-modula¬ 
tion.  Less  than  one  cycle  of  peak  program  automatically 
reduces  audio  level  to  desired  value.  Restoration  ad¬ 
justable  for  different  type  programs.  Safeguard  quality 
and  obtain  maximum  transmission  efficiency  on  your 
AM  or  FM  broadcast  channel.  For  full  details,  write 
Graybar  Electric  Company,  420  Lexington  Avenue, 
New  York  17,  N.  Y.,  or  . . . 

ASK  YOUS  LOCAL 


GraybaR 


Pyrometer  Controller 

Illinois  Testing  Laboratories, 
Inc.,  420  N.  La  Salle  St,  Chicago 
10,  Ill.  The  Alnor  controller  uses  a 
pyrometer  movement  that  is  dou¬ 
ble-pivoted  on  jewelled  bearings.  A 
lamp  indicates  whether  the  heat 
supply  is  on  or  off. 


Check  BAER  FIBRE  for  ac¬ 
curate  dimensioning, uniform 
surface,  mechanical  and  elec¬ 
trical  qualities,  and  tow  coat 
per  piece.  See  how  efficient¬ 
ly  a  BAER  FIBRE  terminal 
•  board,  bushing,  gasket,' 
washer  or  other  shape  can 
B  simultaneously  solve  your 
W  electrical  or  mechanical  prob- 
lem...improve  your  product ...; 
and  save  you  money!  BAER 
FIBRE  isprecisionfabricated 
to  your  specifications. 

UTERATURE  ON  REQUEST 

N.  S.  BAER 
COMPANY 

MONTGOMERY  ST.,  HILLSIDE,  N.  S. 


Servicing  Equipment 

Coastwise  Electronics  Co.,  Inc., 
130  North  Beaudry  Ave.,  Los  Ange¬ 
les  12,  Calif.  A  new  line  of  Ferret 
test  instruments  includes  four 
equipments.  Model  701  signal  gen¬ 
erator  is  suitable  for  f-m,  a-m,  and 
television  work  with  a  range  from 
170  kc  to  110  me.  An  audio  oscil¬ 
lator,  model  710,  has  an  accuracy 
of  2  percent  from  20  to  24,000 
cycles.  The  signal  tracer  and  elec¬ 
tronic  voltmeter,  model  730,  uses  a 
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NOW- 
A  QUALITY 
2-KW  INDUaiON 
HEATING  UNIT 


For  Only  $650. 

Nevar  before  a  value  like  this  new 
2>KW  bench  model  "Bombarder"  or 
high  frequency  induction  heater  ...  for 
saving  time  and  money  in  surface  hard¬ 
ening,  brazing,  soldering,  annealing  and 
many  other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Makes  This  New  Low  Price 
Possible 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  1 10-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters 
are  made  in  the  following  range  of 
Power:  I  -S-S-T'^- 1 0- 1 2>/2-l  5- 1 8-25-40-60- 
80-100-250-KW. — and  range  of  fre¬ 
quency  up  to  300  Megs,  depending  on 
power  required. 


Division  of 


S”  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Gai^eld,  N.  J. 


I  H  1 

ii  w  I 

\  T/hoTv:.--*-.-  u  ' 

types  of  5.  S.  W*"**  construrt'®*’ 
ives  de»oa»  obouf  co 
and  gw«»  ^  copy. 

dimension*.  *  reqoo**- 
wiM  be  mode**  on 

_  ^ 

S.S.WHITE 

TNf  S.S.  WHITE  DENTAl  MFC.  CO. 


Noiseless  in  operation 
Strong  and  durable 
•  Good  performance  in 
all  climates 

STANDARD  RANGE 
1000  ohms  to  10  mogohms 
•  NOISE  TESTED  • 

At  slight  additional  cost,  resistors  la  the 
Standard  Range  are  snpplied  wHh  each 
resistor  noise  tested  to  the  tollewing  stand¬ 
ard:  "Par  the  complete  oedio  fr^neney 
range,  resistor  shall  hove  less  noise  than 
eorrespoeds  to  a  change  of  resistance  of 
1  port  in  1,000,000." 

HIGH  VALUES 

15*  to  1,000,000  megohms 


INDUSTRIAL 


AFC.  CO.  m  KW tw  m  DIVISION 

—.DEPT.  R.  10  EAST  aotk  ST..  NfW  TOIK  la,  M.  V.__ 
HiiiMi  (Ham  .  nianu  tnart  ioo((  •  aiacaatt  a<c(«oai<(  , 
MMII  CHtiiH*  aM  eaiNMHO  lomi  .  latciai  fotawa  luaMts 
Mouw  atinTon  •  name  wtoainn  .  comtaci  nasiKi  -tthiih 

Ctie  0^  ^mcUceu  A  AAA  *JtutM^UeU 


TOP  PERFORMANCE  wOk  — 


Plan  for  perform 
ance  perfection 
For  transformers  and 
electrical  coil  windings  of 
superior  quality  and  produc 
tion,  use  Dinion  Transformers  and 
Coils.  Manufactured  to  specification 
or  designed  to  meet  particular  re¬ 
quirements.  Special  or  mass  production. 


Specialists 
in  Difficult 
Designs 


\lhummvnfWis 
land  Coifs 


e  Photo  Rash  Control  e  Radio 


e  Instrument  e  Television 


Electrical  Coil  Windings 


DINION  COIL  COe.  INC.  new^york^ 
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Crystal  Holder  Sockets 
33002,  33 102,  and  33202 
Plus  new  33302  for  CR7 

In  addition  to  the  original  33002,  33102 
and  33202  exclusive  Millen  "Designed  for 
Application''  steatite  crystal  holder  sockets, 
there  is  novr  also  available  the  new  33302 
for  the  new  CR7  holder.  Essential  data: 
Type  Pan  Oao.  Pin  Spacing 

33002 . 125  .750 

33102 . 095  .500 

33202 . 125  .500 

33302 . 050  .500 


JAMES  MILLEN 
MFG.  CO.,  INC. 


MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


NEW  FRODUCTS  (cpntiniicd) 

germanium  crystal  probe  for  meas¬ 
urements  up  to  110  me  and  will  also 
measure  resistance  in  the  range  of 
10  ohms  to  10  megohms.  A  test 
speaker  eliminates  the  need  for  re¬ 
moving  speakers  from  sets  when 
servicing.  The  model  721  unit  has 
an  arrangement  for  matching  to 
the  proper  impedance  output. 


Photoelectric  Control 

Photoswitch  Inc.,  77  Broadway, 
Cambridge  42,  Mass.  Recommended 
for  high-speed  industrial  applica¬ 
tions,  the  type  20DJ1  photoelectric 
control  operates  in  1  ^20th  second 
over  a  range  of  10  feet  and  is  ad¬ 
justable  for  operation  at  any  pre¬ 
determined  level  of  illumination 
from  10  to  50  foot-candles.  Bulletin 
PA477  describes  the  units. 


Tube  Baser 

Eisler  Engineering  Co.,  Inc., 
Newark  3,  N.  J.  Operation  of  the 
continuously  revolving  basing  ma¬ 
chine  for  small  lamps  and  electronic 


Klifft 

i^m7*TTifT5 

tubes  is  automatic.  After  a  base 
has  been  filled  with  Bakelite  cement 
and  joined  with  the  lamp  or  tube, 
it  is  inserted  in  a  holder  in  the  ma- 


CORPORATION 

1055  NEPPERHAN  AVENUE.  YONKERS  3,  NEW  YORK 
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ELECTI 


llVaw"3teter 


Tracing  cloth 

1 

that  defies 
time 


1,  ^ 


Newly  developed  direct-reading  instru¬ 
ment  simplifies  measurements  of  varia¬ 
tions  in  speed  of  phonograph  turntables, 
wire  recorders,  motion  picture  projectors 
and  similar  recording  or  reproducing 
mechanisms. 

The  Furst  Model  115-S  "Wow-Meter"  is 
suitoble  for  bgfh  laboratory  and  produc¬ 


tion  applicotions  and  eliminates  complex 
test  set-ups. 

The  Model  IIS-R  incorporates  an  addi¬ 
tional  amplifier  stage  so  that  a  direct- 
inking  recorder  may  be  connected  for 
quolitative  analysis  of  speed  voriations. 
Send  for  Bulletin  115. 


Designers  ond  Manufacturers  of  Spoeialixod  Ffectronic  Iquipment 


FURST  EiEGTRONlGS 

806  W.  North  Ave.,  Chicago  22,  Illinois 


rwiown  of  Imperial  as  the  finest  In 
Tracing  Ooth  goes  bock  well  over  half  o 
ceitlwry.  Draftsmen  oil  over  the  world  prefer 
It  for  the  uniformity  of  its  high  transparertcy 
and  iitk-toking  surface  and  the  superb  quality 
of  its  doth  foundation. 

Imperial  takes  erasures  readily,  without 
domoge.  It  gives  sharp  contrasting  prints  of 
even  the  finest  lines.  Drawings  mode  on 
Imperial  over  fifty  years  ago  ore  still  as 
good  os  ever,  neither  brittle  nor  opaque. 

If  you  like  a  duller  surface,  for  dear,  hard 
pencil  Kites,  try  Imperial  Pencil  Tracing  Cloth. 
It  b  good  for  ink  os  well. 


IMPERIAL 


&  <1, 

-K-Jt- 


New  . . .  Improved 

ATTENUATORS 

by  TECH  LABS 


'  -  ■*  ^  ^ 


Type  800  ^ 


Type  900 


“New  Times — New  Modes",  says  old  proverb.  These  new 
attenuators  were  born  to  meet  new  war-created  demands. 
They  represent  o  new  medium  frame  size:  Type  800  ISVi** 
dia.)  and  a  larger  size:  Type  900  13*  dia.I.  The  Type  800 
it  supplied  as  potentiometer,  rheostat,  ladder  and  T-pad  up 
to  20  steps.  The  larger  size  Type  900  it  similarly  furnished 
with  up  to  45  steps.  Write  for  new  bulletin. 


Manufacturers  of  Precision  Electrical  Resistance  Instruments 


337  CENTRAL  AVE. 


JERSEY  CITY  7,  N.  J. 
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NEW  PRODUCTS 


(continMd) 
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FOR  PERSONALIZED 
AHENTION 
TO  YOUR 
RESISTANCE  WIRE 
PROBLEMS 


The  C.  0.  JELLIFF 
MANUFACTURING 
CORPORATION 


chine  and  passed  through  the  oven. 
Production  of  600  to  1,000  an  hour 
is  possible. 


has  evetything 
in  radio 


Here  are  a  few  samples  of 
.our  wide  diversification 


Five  Percent  Resistors 

Ohmite  Mfg.  Co.,  4980  WeSt  Flour¬ 
noy  St.,  Chicago  44,  Ill.  Half-watt 
and  one-watt  resistors  meeting 
JAN  specifications  R-11  are  now 
available  with  a  tolerance  of  plus 
or  minus  5  percent.  Values  from 
10  ohms  to  22  megohms  are  in 
stock. 


CONSULT  JELLIFF 


When  coofronted  %nth  any  rcaatancc  problem, 
ukc  advanugc  of  the  divcnificd  cxpcrienca  of 
JeUiff  in  teiccting  the  proper  alloys  for  your 
specific  applications. 

For  rccoaunendations.  literanire,  prices  and  de* 
livery  of  jellifi  Quality  Alloys  get  in  touch  wkh 
our  nearest  sales  representative  or  conununicate 
direct  with  Southport,  Coruwcticut.  Write  or 
phone  for  Prompt  Action. 

JELLIFF  SALES  REPRESENTATIVES 

BOSTON,  (MASS.  PhoM:  LIBERTY  1277 

White  Sales  Co.,  Room  }02,  10  High  St. 

CHKAGO,  UL  PhoM:  STATE  5292 

William  Maxwell  Co.,  107  N.  Wacker  Drive 

CLEVELAND,  OHIO  PhoM:  MAIN  8585 

A.  J.  Loeb  sides  Co.,  1836  Euclid  Ave.  So. 

LOS  ANGRES,  CALIF.  Phont:  TRINITY  7353 

PerlmutlvColman  Associates,  942  Maple  Ave. 

MINNEAPOLIS,  MINN.  Phoiw:  GENEVA  3373 

Volco  Company,  622  McKnight  Building 

NEW  YORK,  N.  Y.  PIiom:  CALEDONIA  5-1776 

R.  B.  Dana  Company,  101  Park  Ave. 

PMLA.,  PA.  Phont:  KINGSLEY  5-1205 

S.  K.  MacDonald,  1331  Spruce  St. 

PITTSBURGH,  PA.  Phonr.  CEDAR  3000 

Wm.  M.  Otr  Co.,  1228  Brighton  Rd. 

ROCHESTER,  N.  Y.  Phonr.  MONROE  5392 

J.  R.  Hanna,  P.  O.  Box  93,  Brighton  Sution 

SEATTLE,  WASH.  Phonr  SE-0193 

Pcrimuth-Colman  Associates,  704  Third  Avenue 

HUU,  QUL,  aNADA 

Mica  Co.  of  Canada,  Ltd.,  P.  O.  Box  189 


Usad  but  In  perfect  condition.  Two  stogei 
RF,  saporata  local  and  boot  oscillatort. 
For  12-volt  DC  operation  J>ut  easily  con¬ 
verted  to  1 1 0-volt  AC.  Frequency  range 
150-1500  KC.  continuous  in  6  bands. 
This  unit  is  ideal  as  an  airpart  or  marina 
lew  frequency  receiver,  else  a  vary  ex¬ 
cellent  BC  receiver.  Complete  with  tubes, 
specially  priced  at . ,..,9>n.B0 


DC  to  AC  motor  generator,  manufactured 
by  Allis  Chalmers  for  the  Navy.  Rated 
1250  VA  autput  dt'  80%  power  factor. 
Inputi  115  V.,  14  amps  DC.  Output:  120 
V.,  10.4  amps  AC. -This  unit  is  Very  con¬ 
servatively  rated  ond  will  easily  supply 
2  KW  in  censtor.t  duty  without  overheat¬ 
ing.  It  has  built-in  valtage  and  frequency 
central  to  maintain  constant  60-cycla  out¬ 
put.  Centrifugol  governor.  Those  units  are 
brand  new  and  built  to  Navy's  usual  high 
standards  and  shibbeard  water-resistant 
specs. 

Harvey  Special . . tiS* 


Controls  and  Shafts 

Clarostat  Mpg.  Co.,  Inc.,  130  Clin¬ 
ton  St,  Brooklyn,  N.  Y.  Any  one  of 
a  selection  of  popular  shafts  can 
be  permanently  attached  to  any 
Ad-A-Shaft  series  of  standard  or 
tapped  controls  quickly  and  se¬ 
curely.  The  feature  eliminates  the 
need  for  many  types  involving  com¬ 
binations  of  resistance  and  shaft 
characteristics,  and  reduces  storage 
requirements  to  about  a  fourth. 


ELECTRONIC  SWITCH 

GE  Typo  VE-9  .  .  .  dosignod  for  ipocial 
ttudios  of  wavoferm,  phaso  frgquoncy  ro- 
latlonship,  ate.  Will  show  for  timulfano- 
out  comparison,  on  scroon  of  tinglo  CRO, 
two  or  mem  Indopondont  signals.  Roquimg 
no  odiustmonl  or  calibration  when  in  uso. 

fSB.S* 

STAND  MIKE 

Single  button  carbon  miko  in  tolophono 
typo  stand,  with  tiltablo  hood,  pross-to- 
talk  switch,  6  ft.  of  3-wim  cable  and 
Fl-68  plug . $4.98 


UTC  S-38  Choke.  Brand  now  in  original 
carton.  Rated  5/25  honrios,  550  mils,  60 
ohms  DC  ms . 88.88 


Conitll-Dubilior  TJ-20040  eil-fillod  copo- 
cltor.  Rated  4  mfd  at  2000  V  DC  working 

88.78 


Capacitance  Bridge 

General  Radio  Co.,  275  Massachu-  j 
setts  Ave.,  Cambridge  39,  Mass.  | 
The  new  type  716-C  capacitance  | 
bridge  measures  capacitance  and  ! 
dissipation  at  all  frequencies  be-  I 
tween  30  cycles  and  300  kilocycles. 
Direct-reading  capacitance  range  is  I 


LOngocr*  3*1800 


Telephone: 


103  Wee*  43r<i  St.,  New  York  18,  N.  Y. 
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precision* 

fabricated 

MUS , 


QUALITY  and  SERVICE 
AT  A  PRICE 
THAT’S  RIGHT 


With  more  and  more  manufacturers 
switching  to  plastic  parts  to  improve 
the  appearance  and  performance  of 
their  products,  it  is  significant  that  so 
many  look  to  Sillcocks-Miller  for  the 
quality  and  service  they  want.  This 
organization  of  specialists  is  recog¬ 
nized  throughout  the  industry  for  its 
skill  in  fabricating  plastic  parts  to 
close  tolerances  and  its  reputation  for 
unvarying  quality.  With  complete 
facilities  to  meet  your  requirements 
...  no  matter  how  large  or  small  .  .  . 
Sillcocks-Miller  offers  you  the  depend¬ 
able  source  you  want  for  plastic  parts 
and  service,  at  a  price  that’s  right. 

Write  tor  illustrated  booklet  or  phone 
South  Orange  2-6171  for  qUick  action. 


t 
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Makes  BETTER  Soldering  EASIER 

VULCAN  Counterpoised 

Electric  Soldering  Tool 

NEW.  The  long-lasting  quality  oi 
standard  VULCANS.  plus  advon- 
tages  peculiarly  its  own. 

all  parts  replaceable 

So  expertly  counterpoised 
that  the  tip  seems  to  be 
'  •C'  attracted  like  a  magnet 
point  to  be  sol- 
dered.  Tip  is  clear  oi 
interierence,  so  it 

•  k  ^Pnk  easily  reaches  hard- 

'  P'  TtvW  to-9st-<rt  points,  al- 

**  ways  in  clear  view 

Aluminum  fins  dissipote  the  heat  \  ^  operator, 

and  keep  the  bond  cool.  PLUG  TIP 

Standord  'Heating  Head  UL  approved. 

VULCAN  ELECTRIC  COMPANY 

DANVEtS  10,  MASS. 

MAKERS  OF  A  COMPLETE  LINE  OF  ELECTRIC  80L0ERIN6  TOOLS— SCREW  TIP- 
PLUG  TIP— PYGMY- MERCURY— ELECTRIC  GLUE  POTS— ELECTRIC  SOLOERING 
POTS  AND  OTHER  ELECTRICAL  HEATING  DEVICES. 

\ _  / 


Jensen 

RADIO  MFG.  CO. 

PARAMOUNT 

PAPER  TUBES 

cW  i^KfiecUutce  *kcUcAck^  ^ 


•  This  is  typical  of  the  wide  use  of  PARAMOUNT 
paper  tubes  by  leading  manufacturers  of  electrical, 
radio  and  electronic  products.  With  over  1 5  years 
of  specialized  experience,  PARAMOUNT  can  pro¬ 
duce  exactly  the  shape  and  size  tubes  you  need  for 
coil  forms  or  other  uses.  Square,  rectangular,  or 
round.  Hi-Dielectric,  Hi-Strength,  Kraft,  Fish  Paper, 
Red  Rope,  or  any  combination,  wound  on  auto¬ 
matic  machines.  Tolerances  plus  or  minus  .002*. 
Made  to  your  specifications  or  engineered  for  yon. 


o  — 


SEND  FOR 
ARIOI  UST  OF 

OVER  MMO  SIZES 

Uttt  gr*.t  variety  of 
flock  orbort.  bidvdM 
many  odd  iiZM.Wril. 
for  Arbor  lift  today. 

bifid.  PwitiMtorf 
frwn  J92'  I.  1«4>* 


PARAMOUNT  PAPER  TUBE  CORP. 

616  LAFAYETTE  ST.,  FORT  WAYNE  2,  INDIANA 

Manufacturers  of  Paper  Tubing  for  the  Electrical  Industry 


I'  [ 


G-E  Variable  Reluctance  Pickup 


Check  these  characteristics  of  the 
G-E  Variable  Reluctance  Pickup 
against  your  present  reproducer  head. 
Make  your  own  exacting  tests.  Prove 
to  yourself  that  this  pickup  will  im¬ 
prove  the  reproduction  quality  given 
by  your  own  phonographs. 

,  Hm  O-C  VoriaM*  Ralwctanc*  Rickwp  hat  t 
#  Na  rasanant  paaks. 

9  WMa  fraqaancy  ra»yan»a— attanHally  flat 
fram  30  ta  SOOO  cycia*. 

9  Hish  caaipUaiMa  af  Hia  stylat— lianca  aiara 
faMMwl  rapraflwatian  anfl  axcapHanally  law 
lacaffl  waar.  • 

9  Sail  pratacHng  ganuina  >agftiira  «tylw«. 

9  Virtwal  fraadam  fram  "naadla  talk”. 

9  ^radical  inaanalMvity  ta  vartical  vibratiaa— 
tka  aawrca  af  turfaca  naita. 

9  StakilHy  undar  humidity,  kaat  and  caM. 

We  are  equipped  to  make  prompt  de¬ 
livery  to  meet  your  production  schedules. 
For  complete  information  on  this  finer 
pick-up  write  General  Electric  Company, 
Electronics  Park,  Syracuse,  N.  Y, 


STANDARD  SIGNAl  GENERATOR  Model  80 


CARRIER  FREQUENCY  RANGE:  2  to  400  megacycles. 

OUTPUT:  0.1  to  100,000  microvolts. 

50  ohms  output  impedance. 

MODULATION:  AM  0  to  30%  at  400  or 
1000  cycles  internal. 

Jack  for  external  audio  modulation. 

Video  modulation  jack  for  connection  of  external 
pulse  generator. 

POWER  SUPPLY:  117  volts,  50-60  cycles. 

DIMENSIONS:  Width  19”,  Height  10%",  Depth  916". 

WEIGHT:  Approximately  35  lbs. 

Suitable  connection  cables  and  matching  pods 
can  be  supplied  on  order. 


*IAHOfACTURERS  Of 
StaKad  Signa  Gtnaitas 
Piilfs  Cawrstors 
fit  Signal  Ganaatas 
Sdat  flavt  Ganaatas 
Vacuum  Tuba  Voltmatas 

koisa  I  fiald 
Strsngth  Matars 
Capacity  Bridges 
•••tohm  Maters  , 

kasa  Sequence  Indicatas 

f'Isrisjon  and  FM  Test 
equipment  | 


NEW  PRODUCTS 


100  nnf  to  1  /iif  at  1,000  cycles  and 
100  nfif  to  1,100  at  other  fre¬ 
quencies.  Using  the  substitution 
method  of  measurement,  the  range 
is  from  0.1  upf  to  1,000  ptd.  Dissi¬ 
pation  factor  is  from  0.00002  to 
0.56.  Accuracy  is  plus  or  minus  0.2 
percent  for  capacitance  and  plus  or 
minus  2  percent  for  dissipation  fac¬ 
tor.  The  bridge  is  supplied  either 
in  a  walnut  cabinet  or  for  rack 
mounting. 


Hermetic  Sealing 

Electro-Seal  Corp.,  946  Lee  St., 
Des  Plaines,  111.  A  service  is  of¬ 
fered  in  which  the  design  of  a  suit¬ 
able  enclosure,  terminals,  and  other 
appurtenances;  assembly  and  wir¬ 
ing  of  the  unit;  and  final  evacuat¬ 
ing  and  sealing  the  equipment 
under  gas  or  oil  is  done  by  the 
contractor.  A  few  standard  en¬ 
closures  are  illustrated. 


Chart  Mover 

Gorrell  and  Gorrell,  Haworth, 
N.  J.  The  Mono-Drum  chart  mover 
is  a  10-inch  tall  aluminum  drum 
driven  by  a  sparkless  oil-immersed 
motor  that  turns  at  speeds  that  can 
be  varied  from  0.0296  to  575  inches 
a  minute.  Further  details  and  a 
description  of  accessories  is  given 
in  a  bulletin. 


Pulsing  Drive 

Yardney  Laboratories,  Inc.,  105 
Chambers  St.,  New  York,  N.  Y. 
Pulsing  drive  type  B  just  an- 
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MILFORP 


THE  MILFORD  RIVET  &  MACHINE  CO 

859  Bridgeport  Ave.  -  1002  West  River  St. 

MILFORD,  CONN.  ELYRIA,  OHIO 


Handle  today's  problems  in 
radio  design  and  research 

^wHh  ■  V 


UP-TO-THE-MINUTE 
treatment  of 

RADIO  ENGINEERING 


SYNTHETIC  SAPPHIRE  For  Resistance 
to  All  Commercial  Chemicals 


If  ('ornMsioii  resistance  of  small  parts  is  important  to 
your  imnluct,  it’s  worthwhile  to  consi«h‘r  Linde  syn¬ 
thetic  sappliire.  This  new  raw  material  n*sists  chemical 
attack,  and  wear.  It  has  hiph  ele<'tri<‘al  resistaiM***  — 
low  thermal  conductivity. 


Third  Edition 


1.  Cheiiik'al  Kesistance . .  All  ackU 

2.  llardncAs  (kiif>op)  l,.'i25  to2,0(M( 


3.  'I'lieriiial  (ktiiduolivily  . 
cm'*  dep.  C.~'  at 

t.  Dielwlrk*  ConHiant .  .  . 


Send  for  Data  Sheet  \o.  5  for  all  the  i»|»e<‘ilM'  |iro|>ertiesof 
this  advantapeoiis  material — l.iMtK  synthetH*  sapphire. 


A  practical  liatulbook,  it  provides  a  sinirle  ref¬ 
erence  souice  coveriiiK  the  entire  Held  of  radio 
enKineerinK.  It  brintrs  you  detailed  explana¬ 
tions  of  frequency  modulation,  teievision,  pulse 
techniques,  and  exploitation  of  the  higher  fre¬ 
quency  parts  of  the  spectrum.  You’ll  fl  id 
quickly  the  answers  you  want  on  everything 
from  fundamental  properties  of  electron  tubes, 
tuned  amplifiers,  and  vacuum-tube  osciilatnrs, 
to  generation  of  special  wave  shapes,  radar, 
radio  aids  to  navigation,  and  television.  A  care¬ 
fully-planned  chapter  on  circuits  with  distri¬ 
buted  constants  gives  full  coverage  to  trans¬ 
mission  lines,  wave  guides,  and  cavity  resona¬ 
tors.  Detailed  material  on  electron  tubes 
includes  electron  optics,  transit-time  effects, 
and  tubes  such  as  the  reflex  Klystron,  magne¬ 
tron,  and  traveling- wave  tube. 


ill  Linde  Air  Products  Company 

Unit  of.  Union  Carbide  and  Carbon  Corporation 
30  East  42nd  Street  |I|NN  New  York  17,  N.  Y. 
In  Canada: 

Dominion  Oxygen  Company,  Limited,  Toronto 

The  word  "Linde”  is  a  trade -mark  of  The  Linile  Air  Prudwl.  (^tnipany 


RADIO 

ENGINEERING 


'  Whttf  can  be 
.  done  with 

COLD  FORCING 

^  and  supplemental 
operations?  ' 


(Third  Edition) 

By  FREDERICK  EMMONb  TER.MAN 
I’rofnasor  of  Electrical  Engineering  and  Dean  of  the 
School  of  Engineering.  Stanford  University 

861  paces,  8x9,  €09  lllnstratloiis,  $7.00 
The  new  edition  of  tiii.s  well-known  book  ooiublnes  Uic 
wealth  of  dependable,  basic  information  which  made 
previous  editions  famous,  with  the  material  you  need 
today  to  meet  modem  high-frequency  demands  and 
exploit  their  possibilities.  Hundreds  of  excellent  lllustra- 
tiona— curve  charts,  diagrams,  graphs,  drawings,  circitit 
diagrams  and  tables — reflect  current  needs  and  practices. 
Television,  rsdar,  frequency  modulation,  etc.,  are  dis¬ 
cussed  in  compact  summaries  which  outline  their  basic 
principles;  actual  techniques  are  included  throughout, 
particularly  in  the  chapters  dealing  with  tubes,  ampU- 
tlurs,  modulators,  generation  of  non -linear  wave  forms, 
and  so  on. 

Note  earefolly  some  of  the  sobjeets 
oiploined  io  this  book: 

—circuits  having  distributed  constants 
—electromagnetic  focusing  systems 
— transit  time  riTects  In  dTode  and  triode  tubes 
— cathodc-coupicd  ampllflcrs 
— wide-band  riullo-frequcncy  ampllflers 
— magnetron,  reflex  and  power  klystron  and 
traveling-wave  tubes 
— frequency  modnlatlon  techniques 
— generation  of  non-linear  wave  shaiies 
— ultra-hlgh-freqnency  propagation 
— diirerentlatlng  and  Integrating  circuits 
— television 

— frequency  modulation  equipment 

See  it  10  days  FREE  *  Moil  Coupon 


tormorty  tcrow-med 


example 


Eye-Opener  savings !  As  high  as  Since  many  parts  now  screw 
67%  not  uncommon.  25%  to  machined  can  be  cold-headed, 
40%  an  every  day  (Kcurrence.  why  not  investigate?  First 
Milford  equipment  for  cold-  step:  send  sample  part  or  fas- 
heading  —  and  experience  —  are  tener.  Milford  engineers  will 
unsurpassed;  have  cut  costs  for  carry  on  from  there.  No. 
others,  can  cut  costs  for  you.  obligation. 


McGraw-Hill  Book  Co..  330  W.  42nd  St..  NYC  18 

Send  me  Terman’s  Radio  Engineering  for  10  days’ 
examination  on  approval.  In  10  days  I  will  send 
$7.00.  plus  few  cents  postage,  or  return  hook  i-ost- 
paid.  (Postage  paid  on  cash  order--.) 

Name . 

Address . 

(flty  and  State . 

('ompany . 

I’osition  . L- 12-47 

(Kor  Canadian  price,  write  Mc<iia«-Uill  i'ompany 
of  Canada  Ltd..  12  llichnemd  St.  E..  Toronto.  1.) 


fnquiriot  may  alto  b«  oddraited  fo  out  tubudiorri 

THE  PENN  RIVET  &  MACHINE  CO.,  PHILADELPHIA  33,  PENNA, 
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CUftfteHT 

com^astoN 


■ATTItY  ILIMINATORS 
Mr  OIMONSTRATINA  wrf 
nSTtNA  AUTO  RAMOS 
If«w  Models  .  .  .  I>««iga«d  ior  TmI- 
tag  D£.  Elactrical  Apparotus  on 
■•giilar  A.C.  Ubm.  Equipped  with 
Fnll-WaT*  Dite  Ty^  llactlfiM, 
Aaavriag  MoImIms.  latnformc*- 
Fr*«  Opprotioa  end  Extram*  Long 
Lite  oad  BaliobiUtT. 

•  EUaiaalM  Slorcig*  BotteriM  end 
Berttwy  Chorgar*. 

•  OparotM  th*  Eqaipmrat  at  Mend* 
mum  Eificimey. 

•  Fully  Aulomcrac  oad  Fool-FieeL' 

•  TyP*  60-EUA  .  .  .  Rotod  Output 
•4  Volts  ert  14  Amporos. 

Poalsr  Not  Mm  $22.te 

•  Typo  ISOC— EUO  .  .  .  Rertod  Out¬ 
put  14  Volts  at  14  Amporos. 


For  lavartiag  D.  C.  to  A.  C. 

Spocially  Dosigaod  ior  Oporertiag 
A.C.  Radios.  TolOTisioa  Sots,  AmpU- 
Uors,  Addross  Systoms,  oad  Retdio 
Tost  Eguipmoat  irom  D.C.  Voltages 
ia  Vohiclos.  Ships.  Tredas.  Ploaos 
oad  ia  D.C.  Districts. 

Mfrifs  tor  Now  ATR  Catalog  Todoyl 


Dosigaod  for  uso  ia  Stoadard  Vibro- 
tor-Oporetted  Auto  Rodio  Roooioors. 
Built  with  Prodsioa  Coastruetioa  for 
Loagor  Lostiag  Lilo.  Prices  ore 
app.  15%  lower. 


Speakers  make 
the. 

DIFFERENCE 


Tilt  Switch  i 

I 

Minneapolis  -  Honeywell  Regu-  j 
LATOR  Co.  A  new  switch  for  verti-  j 
cal  mounting  is  available  in  two  j 


I  NEW  PRODUCTS 


(cootioiMd) 


VHF  Oscillator 

Hytron  •  Radio  &  Electronics 
CORP.,  Salem,  Mass.  Type  HY76A 
represents  a  redesign  of  the  HY75 
vhf  power  oscillator  and  amplifier. 
Useful  power  output  at  144  mega¬ 
cycles  has  been  increased  to  17 
watts  and  the  tube  can  be  operated 
at  0.76  meters  at  60  percent  of  max¬ 
imum  ratings.  Price  remains  at 
$3.95. 


nounced  is  an  improvement  on  the 
system  that  uses  a  series  of  short 
electrical  pulses  for  accurately  con¬ 
trolling  the  position  of  electric 
motors.  Rate  of  the  pulses  depends 
upon  speed  of  knob  rotation. 


...  and  what  a 

DIFFERENCE! 


General  Electric  Speakers 
are  built  to  be  different  — 
better.  For  warm,  live,  pulsat¬ 
ing  radio  and  record  repro* 
duction,  specify  speakers  by 
General  Electric. 

#  Bottar  ton*  quality 

#  High  wottag*  handling  capacity 

#  No  warping  of  voko  coR 

.  e  Oroator  doclgn  possibllltia* 

#  OvaroR  grootor  ofllclancy 
O  Rottor  controDod  air  gaps 

#  Rigidity,  strangth,  durabRIty 


Consult  General  Electric  now 
for  your  Speaker  requirements. 
Write  to;  General  Electric  Com¬ 
pany,  Electronics  Department, 
Syracuse  1,  N.  Y. 


AMERICAN  TELEVISION  AND  RADIO  CO 

Quollly  Producll  Sine.  1931 
SAINT  PAUl  1.  MINNESOTA  - U  S  A 


GENERAL  (S 


ELECTRIC 
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BROWNING 
LABORATORIES 

Precision  Instruments 
for  Electronics  and 
Radio  Research  and 
Testing 


ANOTHER 
SPECIAL  BY 
PROGRESSIVE 


MODEL  RJ-12 
FM-AM  TUNER 

An  eosy-to-inttall  highly-sentitiv* 
tuner  that  provides  distortion-free 
reception  on  FM  and  quality  re¬ 
ception  on  AM.  Tuning  eye  shows 
correct  tuning.  One  antenna 
serves  both  FM  and  AM.  Many 
ether  features.  Armstrong  c>rc<i< 

WWV  FREQUENCY 
CALIBRATOR 

Full,  accurate  use  of  station 
WWV,  the  world's  finest  primary 
frequency  and  time  standard,  is 
obtained  from  the  Browning 
Model  RH-10  Standard  Frequency 
Calibrator. 

WRITB  FOR  LITCRArURt 

OTHER  EQUIPMENT  manufactured 
by  Browning  Loborotoriee  incites 
an  occurote  frequency  meter'- and 
ECO  Model  MJ>9,  for  operatLjn^tn 
the  Ham  bands,  and  a  freqdency 
meter  (Model  S-4)  especioll)^  design*^ 
ed  for  checking  mobile  tran 


BROWNING 

LABORATORIES,  INC. 
WINCHESTER,  MASS. 


^MU^IrN«!^UFREr^  DEMONSTRATIM 
^^S^PURATONE*^'^'*^^  BOOSTER 

CARRIES  AM,  FM  and  TV  ANTENNAS  ALL  ON  THE  SAME  MAST 

Increase  your  radio  sales  by  bringing  home-like  recep-^**^*'**'^'*'*'''^'''*'^ 

lion  to  any  AM,  FM  and  TV  set  in  your  showroom  .  .  . 

eliminating  all  interference  and  bothersome  noises,  M 


HERE'S  HOW:  The  Puratone  Signal  Booster  System 
is  easily  installed  on  the  roof  of  your  building.  A 
shielded  cooxiol  coble  runs  directly  from  the  most 
to  the  conceoled  omplifier  on  the  display  floor. 

.From  the  amplifier  a  radiating  wire  is  placed  incon¬ 
spicuously  oround  the  display  space.  No  direct  wire 
connection  to  radio  sets  required.  One  system  ^.... 
serves  any  number  of  floor  models.  Duol  wove  f  1^ 
traps  in  the  video-type  AM-FM  amplifier  ^  ^ 

bring  in  all  stotions  at  an  overage  tone-  m 
level.  30-40  OB  goin  on  FM;  40-60  OB  m 
goin  on  AM.  Effective  for  ony  radio  ^ 

department  loyojt.  m 

Write  for  illustrated  circular.  ^ 


'•  *,00  CENTtAl  AVE., 


NEWARK  A,  N.  J- 


Versatile,  Precision 
OSCILLOSCOPE 
MODEL  OL-15 


This  is  a  highly  flexible  instru¬ 
ment  particularly  adaptable  for 
production  testing  or  reseorch 
work  in  television,  rador,  foc- 
simile  work,  and  radio-frequency 
equipment. 


t 


NEW  ntODUCn  (cmNmH} 

sizes  for  currents  of  1  or  12  am¬ 
peres.  It  was  designed  for  safety 
control,  coin-operated  machines,  or 
other  applications  in  which  space 
limitations  prevent  use  of  conven¬ 
tional  horizontal  devices. 


Literature, 


2®^ 


Insulation  Series.  Bakelite  Corp., 
30  East  42nd  St.,  New  York.  A 
series  of  bulletins  entitled  ‘*KaM- 
items”  describes  new  developments 
in  wire  and  cable  insulation.  Num¬ 
ber  18,  recently  issued,  recommend.s 
pigments  for  cold  blending  of  Viny- 
lite  insulating  compounds. 


Follow  the  leaders — and 
use  HEXACONI  Far  rugged, 
heavy  duly  work  or  for  light  in* 
Iricote  work  .  .  .  here's  the  an¬ 
swer.  One  reason  is  "Balanced 
Heal" — dissipating  excessive  ele¬ 
ment-impairing  heal— and  mini¬ 
mizing  element  burn-outs  ond  tip 
replacements.  Anather  is  their 
lightweight.  Literature  is  avail¬ 
able  describing  the  camplele 
HEXACON  line  of  screw  tip  and 
plug  tip  irons  from  40  to  700 
watts,  and  with  lip  diameters 
ranging  from  %"  to  1%". 

HEXACON  ELEaRIC  CO. 

W.Clay  Ave.,  Roselle  Fork,  N.J. 


House  Organ.  James  G.  Biddle  Co., 
Dept.  B-14,  1316  Arch  St.,  Phila¬ 
delphia  7,  Pa.  Biddle  Instrument 
News  is  published  on  an  average  of 
four  times  a  year,  serving  to  an¬ 
nounce  new  apparatus,  new  com¬ 
pany  literature,  and  testing  meth¬ 
ods.  Write  to  the  address  above. 


Office  Recorder.  SoundScriber 
Corp.,  146  Munson  St.,  New  Haven 
4,  Conn.  Several  single-page  sheets 
and  a  mimeographed  bulletin  are 
available  describing  the  new  models 
of  office  machines  that  use  elec¬ 
tronic  means  of  recording  dictation 
on  plastic  discs. 


Industrial  Testing.  General  Elec¬ 
tric  Co.,  Schenectady  5,  N.  Y.  More 
than  90  modern  electronic  and  elec¬ 
trical  industrial  testing  equipments 
are  listed  in  a  new  catalog.  Con¬ 
tents  are  carefully  and  clearly  clas¬ 
sified.  With  the  description  of  each 
device  there  is  also  listed  the  num¬ 
ber  of  a  bulletin  describing  it  in 
greater  detail. 


Radiotelephone.  Motorola,  Inc., 
4545  Augusta  Blvd.,  Chicago  51, 
Ill.,  has  issued  a  6-page  brochure 
announcing  the  new  f-m  mobile 
radiotelephone  transmitter  and  re¬ 
ceiver  designed  for  use  in  noisy  city 
areas.  The  units  operate  in  the 
152-162  me  band. 


The  units  illustrated  represent  a  complete 
redesign  of  our  older  precision  attenuators  for 
laboratory  standards.  Flat  for  all  frequencies  in  the  audio 
range.  Reasonably  flat  to  200  k.c.  up  to  70  db. 
—  Bulletin  sent  on  request. 


Strip  Chart  Recorder,  Wheelco  In¬ 
struments  Co.,  847  W.  Harrison  St., 
Chicago  7,  Ill.  Of  interest  to  instru¬ 
ment  engineers  and  anyone  dealing 
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..tagged  fi 

D 

the  big  job 

TTM 

I 


DEPENDABILITY 
KNOW  HOW 

Serving  the  Trade 

SINCE  1925 

Us 


ISOLATION  TRANSFORMERS 


l»olation  Trent- 
formeri  with  elcc- 
Irotiolic  thieldt. 
(Rotio  1:1)  115 
Voitt.  50/60  Cy. 
clet.  Supplied  with 
cord,  plug  end 
receptacle. 


WTdbi.l 


TYPE 


MW  FIG  IIST  PIICE 


5  *  10 

6'-^  5'i: 
9U  J'-'u: 


L-IO 

1.14 

1.18 

1.22 


25 

100 

250 

750 


8.30 

14.00 

22.50 

59.00 


6S«  4=‘4 


6  B 


AUTO  TRANSFORMERS 


Auto  Transformers 

TYPE 

VA 

WTIIbs.l 

L 

w 

H 

Ml 

MW 

FIG 

LIST  raiCE 

230/115  Volts, 

1-40 

50 

2>i 

3% 

2"/i« 

3Vh 

2 

A 

7.95 

OU  vyLlwi. 

1-44 

100 

3'.' 

4‘. 

2"  HI 

4''-- 

2 

A 

9.55 

Writ  0  for  d  •  ■ 

M8 

250 

8 

5-'id 

4’'4 

4"  i« 

2'- 

14.90 

KENYON'S  new 

1-52  ! 

500 

14 

6*'h 

5'2 

5 

5“>< 

4'1. 

A 

22.00 

linn. 

1-56 

1000 

40 

8Vj 

1  r’i« 

3' 2 

6‘:t2 

B 

43.00 

KENYON  TRANSFORMER  CO 


Inc 


NEW 


YORK 


STREET 


840 


BARRY 


H.  L.  DALIS,  Inc. 


Distribulort  of 

RADIO  &  ELECTRONIC  SUPPLIES 
17  Union  Squore  •  New  York,  N.  Y. 

Ph'jiies:  ALgi/iiijuin  4-HI12-}~4-5-6-7 


NEW!  NEW!  NEW! 


An  automatic  control 
requiring  no  human 
supervision  .  .  . 


A  RADICALLY  DIFFERENT, 
NON-HUNTING,  DEAD  BEAT 
SERVO  MECHANISM 


.Vn  analysis  of  yniir  specific 
problem  and  ciuuplete  enKineerinx 
details  nill  be  sent  promptly. 
ITou  are  not  obliKaled  in  any 
way.  Just  write  to: 


WRITE 


— SM  edilerial  in  Dtcembar 
Ittue  ef  Elactrenlet 


Let  us  analyze 
your  control  problems  .  . 


W.  C.  ROBINETTE  CO. 


What  Motron  does: 

A  versatile  new  instrument  with 


Motrgn  provides  a  fast  actinit 
torque  of  30  to  75  inch  pounds 
which  can  automatically  control 
countless  industrial  processes.  It 
takes  its  imput  ffom  any  indicating  device 
capable  of  producing  a  torque  of  .0000?  •  .006 
oz.  in.  (for  example  an  elearical  meter  move¬ 
ment,  pressure  gauge,  metal  bellows,  air  vane, 
flow  gauge,  nylon  or  silk  filament,  magnetic 
compass  needles,  thermostat,  cam,  etc.) 


Just  a  few  ef  many. applications.  - 


Precise,  quick  acting,  automatic  control  of: 

Tension  in  wire,  paper,  thread 

Web  press  registration 

Air  velocity  ,  jp 

Oil  blending 

Changing  power  factor  ”  k..  _ 

Wire  winding  machinery  '  • 

Flame  cutting  ' 

Duplicating  lathes 


Deportment  E-12  ^ 

802  Fair  Oaks  Ave. 
SoNfh  Pasadena,  Calif. 


almost  unlimited  cost  cutting  ap¬ 
plications  in  modern  industry. 


foraLBcnac 


wW ! 

Bawling  Clips 
Small  Natal  Stampings 

• '  In  CKcordance  with 
Customer’s  Prints 

•  ACCURACY 
•  PRECISION 

•  REASONABLE 
DIE  CHARGES 

Modem  Equipment  and  Factory 
No  Screw  Machine  Parts 

PATTON -MacGUYER 
COMPANY 

17  VIRGINIA  AVENUE 
PROVIDENCE,  R.  I. 
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NEW  PRODUCTS 


(continMd) 


3  Half  Waves 
in  Phase 
Instead  of  2 


By  adding  an  additional 
half  wave  dipole  to  its 
well-known  beacon  an¬ 
tenna,  the  Workshop  has 
stepped  up  the  power 
gain  from  2H  to  3H 
times  that  of  the  ordinary' 
coaxial  dipole. 

Ot  her  new  design  features 
include  a  new  molded 
fiberglass  housing  for 
greater  strength,  less 
weight,  and  lower  oper¬ 
ating  losses. 

Design  Highlights 

•  l^w  angle  of  radiation 
concentrates  energy  on 

'the  horizon. 

•  Symmetrical  design 
makes  azimuth  pattern 
circular. 

•  C:an  be  fed  with  various  | 
types  of  transmission 
lines.  Special  fittings 
are  available  for  special 
applications. 

•  Kntirelv  enclosed  in  non-  ^ 
metallic  housing  for  | 
maximum  weather  pro- 
tection. 

•  Designed  specifically  for 
152-162  me.  with  a  low 
SWR  over  the  band. 

Atailable  for  immediate 
delivery  through  author- 
ized  distributors  or  your 
equipment  manufacturer. 

- THE - 

WORKSHOP 
ASSOCIATES  . 

INCORPORATED 


SpecialisU  in  High-Frequency  Anlenruu 

66  NEEDHAM  STREET 
N«wton  Highlands  61,  Mass. 


with  automatic  process  control  is 
Educational  Bulletin  no.  7.  This  16- 
page  technical  data  book  gives  dia¬ 
grams,  charts,  and  listings  explain¬ 
ing  the  diversified  functions  of  the 
Capacilog,  an  improved  strip  chart 
recorder. 

I 

Electric  Connectors.  Cannon 
Electric  Development  Co.,  3209 
Humboldt  St.,  Los  Angeles,  Calif. 
A  revised  fourth  edition.  Bulletin 
No.  DP-547  gives  complete  techni¬ 
cal  coverage  of  a  series  of  electric 
connectors  used  with  various  rack 
and  panel  equipment  in«  electrical 
and  electronic  devices. 

;  Microphones.  The  Turner  Co., 
Cedar  Rapids,  Iowa.  A  24-page 
booklet  describes  and  illustrates  a 
wide  variety  of  microphones  for 
both  general  and  particular  applica¬ 
tions.  Each  is  complete  with  specifi¬ 
cations. 

Fibrous  Components.  Rogers 
Corp.,  73  Mill  St.,  Manchester, 
Conn.  Engineering  personnel  di¬ 
rectly  interested  in  fabricating  fa¬ 
cilities  for  fibrous  components  may 
obtain  a  compact  display  kit  of  sam- 
I  pies  ranging  from  the  simplest  type 
•  of  scored  pieces  to  parts  involving 
I  deep  drawing  and  precision  stamp- 
I  ing.  Write  in  on  company  station- 

i  ery  giving  title. 

! 

Transformer  Book.  Standard 
Transformer  Corp.,  3560  Elston 
Ave.,  Chicago  18,  Ill.  “Engineering 
a  Transformer”  is  an  88-page  book 
i  that  describes  in  some  detail  the 
■  construction  of  transformers,  not 
only  in  the  Stancor  line  but  for  any 
given  service.  Formulas,  testing 
audio  response,  production  testing, 
and  soldering  are  among  the  many 
' '  topics  discussed.  Company  officers, 
production  managers,  and  design 
engineers  may  request  this  book  on 
their  company  stationery. 

Facsimile  Brochures.  Alden  Prod¬ 
ucts  Co.,  117  North  Main  St.,  Brock¬ 
ton  64,  Mass.  Several  brochures  de¬ 
scribing  facsimile  equipment  and 
systems  have  been  published  to 
show  how  the  technique  can  be  used 
in  the  home,  by  airlines  or  other 
businesses,  and  how’  broadcasters 
can  develop  programs. 


EL-TRONICS  Inc. 

for  your 

Requirements  In 
The  finest,  Highly  specialized 

Electronic 

Equipment 

We  design  and  construct 
according  to  specifications 
and  manufacture,  one  unit 
or  thousands. 


We  are  one  of  the 
foremost  manufac¬ 
turers  of 

Geiger-Miiller 

counter  apparatus, 
Electronic  Burglar 
Alarms,  Transmitters, 
High  Fidelity  Audio 
Equipment,  Electronic 
Briages,  Regulated 
Power  Supplies,  High 
Fidelity  Radio  Re¬ 
ceivers,  Electronic 
Church  Chimes  and 
Scaling  Circuits. 

El-Tronics  Inc. 

El-Tronics  Inc.  new 
in  name  only.  A 
combination  of  two 
old  organizations — 
Electronic  Radio 
Alarm  Inc.  and  Her- 
bach  &  Rademan  Inc. 
Mfg.  Div.— 1 5  years  of 
experience  in  creating 
and  producing  highly 
specialized  Electronic 
equipment. 

WRITE  TO  DEPT.  ■ 


1920  LINCOLN  LIBERTY  BLDG. 

BROAD  AND  CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA 


UNIVERSAL  MICROPHONE  CO 

Inglewood  ,  Californio 


DYNAMIC 


You  Can  Depend  Upon 

gYKGfflllKilK 

TIMING  MOTORS 


TIME  MACHINES  |y 

for  Sustained  Accuracy  ' 

and  Full  Rated  Power  on  Quick  Starts 


Ask  any  time  machine  maker — any 
electric  clock  repair  man  —  what  mo¬ 
tor  outlasts  all  others,  and  he'll  say 
"SYNCHRON".  In  these  tiny  motors,  all 
pinions  and  shafts  are  of  steel,  operating 
against  polished  brass  gears — ^for  least 
possible  wear.  All  bearings  are  genuine 
Babbitt,  lubricated  by  a  sealed-in  supply 
of  oil  surrounding  all  moving  parts 
(patented  process).  SYNCHRON  timing 
motors  and  time  machines  are  designed, 
patented,  and  built  for  dependable,, 
trouble-free  service. 

A  new  catalog  containing  engineering 
data  on  SYNCHRON  Motors,  Timing 
Machines,  and  Clock  Movements  is  just 
off  the  press.  Your  copy  will  be  mailed 
promptly  upon  request. 

HANSEN  MANUFACTURING  CO..  INC. 

Princeton  10,  Indiana 
(EffaUhhed  1907— a  Rion»er  in 
Synchronous  Motors) 


WHO’S  WHO  IN  SOUND 


(iouonatit^ 


Dynamic  in  appearance  as  well  as  in 
performance.  Full -ranged,  smooth 
response.  In  demand  for  public  ad¬ 
dress,  recording,  etc.  Not  bothered 
by  weather.  Micro-Adjust  Swivel 
gives  poise  and  balance  in  any  posi¬ 
tion.  EteryboJy  t  otes  for 

UNIVERSAL 
D20 

DYNAMIC 
MICROPHONE 


HOW 
CAN  A 
SCREW  GO? 


How  fast  can  a  screw  go? 
Sounds  screwy?  It's  not!  There’s 
a  case  of  a  large  Eastern  manu¬ 
facturer  of  electrical  appliances 

Iname  on  reouest).  His  assembly 
ine  was  hopelessly  slowed 
down.  Production  was  hitting 
new  lows  when  he  called  in 
our  Engineering  Department. 
We  designed  new  screw  parts 
that  could  be  assembled  faster 
—  thereby  speeded  up  pro¬ 
duction.  It  also  saved  him 
money  and  resulted  in  a  better 
product.  Perhaps  we  can  do 
as  much  for  you.  It  costs  noth¬ 
ing  to  find  out. 

NEW  ENGLAND  SCREW  CO. 


UINE,  NEW  HAMPSHIRE 


Th«  n«w,  RMC  Hyp«r-Mag  Speaker  r«pr«s«nts  an  outstandinf,; 
advanc*  in  th*  art  of  Spoakor  dosign  and  dovolopmont.  The  center 
dome  with  its  parabolic  projector,  and  the  special  magnet  design 
provides  a  high  quality,  efficient  unit  for  FM  and  wired  music 
installations.  The  result  of  many  years’  research  and  skillful  engi¬ 
neering,  the  RMC  Hyper-Mag  Speaker  offers  a  linearity  of  response 
from  98  to  beyond  8500  cycles  and  an  extremely  low  distortion. 
Naturally,  RMC  quality  and  fine  workmanship  are  plus  advantages. 

Sold  through  local  jobber.  Write  for  Speaker  Bulletin  HS 

Reck*  Intemotienal  Cerperatien,  13  Eml  40Hi  Street,  New  Yerfc  16,  New  Yeifc 


t®  , 


i5***A*»(kM 


«r 


PORTABLi, 
STANDBY  OR  ^ 
STATIONARY 


to'"  M«e^ 

M««*«**  foM*' 


ELECTRIC  PLANTS 


NEWS  OF  THE  INDUSTRY 
(ceetinecS  from  p.  1S4) 

of  General  Plate  Division  of  Metals 
and  Controls,  Inc.,  S.  G.  Eskin  of 
Robertshaw  Thermostat  Co.,  and 
F.  R.  Hensel  of  P.  R.  Mallory  and 
Co. 

The  most  important  sinj^le  Hem  in 
this  year’s  supplement  is  the  review 
of  the  original  German  text  of  the 
book  “Electric  Contacts”  by  R. 
Holm,  published  by  Hugo  Gebers 
Forlag,  Stockholm.  A  review  of  the 
English  revision  of  this  book  ap¬ 
peared  in  Electronics,  p  248,  Aug. 
1947. 


Teaching  F-M  Servicing 

To  EDUCATE  radio  servicemen  for^ 
the  job  of  servicing  some  4,500,000 
f-m  receivers  now  in  use  and  the 
millions  more  expected  to  be  pro¬ 
duced  in  1948,  General  Electric  Co. 
is  conducting  a  traveling  f-m  radio 
workshop.  T’.e  10,000-mile  tour  is 
scheduled  to  include  33  meetings, 
each  in  a  different  city  and  lasting 
for  three  hours.  Characteristics  of 
a-m  and  f-m  receivers  are  com¬ 
pared,  technical  aspects  of  f-m 
servicing  operations  are  discussed, 
and  actual  test  steps  are  carried  out 
on  an  f-m  chassis  that  is  mistuned 
or  placed  out  of  alignment. 


BUSINESS  NEWS 

Philco  Corp.  has  begun  construc¬ 
tion  of  a  552-foot  antenna  tower  at 
the  transmitter  of  Philco  television 
station  WPTZ,  Philadelphia.  This 
will  bring  clear  television  signsds 
within  reach  of  about  4,000,000 
people. 

The  Rek-O-Kut  Co.,  recording  Eind 
transcription  equipment  manufac¬ 
turers,  moved  to  larger  quarters  at 
38-01  Queens  Blvd.,  Long  Island 
City  1,  N.  Y. 

Interstate  Mfg.  Corp.  recently 
completed  and  occupied  their  new 
plant  at  32-36  Newark  St.,  Newark 
4,  N.  J.,  to  increase  production  of 
cord  sets,  heater  cords,  and  wiring 
harnesses. 

RCA  Victor  and  20th  Century- 
Fox  Film  Corp.  have  signed  a  con¬ 
tract  for  a  joint  program  of  re- 
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★Star 


VITAL  AIDS 


FOR  THI 


Moaafoctvrars  of  7-piii  oid  f-pia 
miaiotaro  tuba— rodios  oad  aqaip- 


#JE.»  (9-plii)— #JE>I0  (7pln) 
—Star  Mlalatur*  (ockat  wirlag 
plagt  for  accurata  alignmant 
of  mlnlatura  wckat  coatacti 
durlag  wirlag.  Eracitloa  catt 
of  xiac  baia  allov  — plat  of 
ttalalau  ttaal. 


(S.pla)- 
»JE-I3  (7-plo)- 
Star  Mlalatara  tuba 
p  I  a  xtraightanarx 
(wHb  xtaialaxx  xtaal 
latart)  to  obtala  a 
parfact  IH  whoa  Hia 
tuba  h  placad  In 
tba  aqulpmaat. 


SehatiUcally  dwgntd — Pracrttoa  madm 
READY  FOR  IMMEDIATE  DEUVERY 
IN  ANY  QUANTITIES 

STAR  EXPANSION  PRODUCTS  CO.  INC. 


147  Cedar  St. 


Naw  York  4.  N.  Y 


workability  makes  it  ideal  for  all  nigh  treque 
application.  . 

We  will  gladly  supply  samples  for  testing. 


D.  M.  STEWARD  MFD.  COMPANY 

AAoin  OFFic*  S  Worki;  Chattanooga,  Unn. 
Needhom,  Mast.  *  Chicago  *  Lot  Angeles 
'  New  York  •  Philadelphio 


/fiC- VIBRATION 


Bask  testing  .  .  .  spotting  the 
"bugs"  of  stress  and  strain  .  .  . 
fosters  bettered  products  and  low¬ 
ered  costs  in  your  new  postwar 
lines.  All-Amerkans  hare  uniform 
acceleration  -  deceleration,  besides 
control  at  fixed  cycles  of  vibration. 
An  inspection  and  research  favorite. 
Write  for  Catalog  F. 


Prepartlax  and  Ckaroctaristics  of  Onr 
LAVITE  SI-5  Staotita  Ceramic  Rady 

C«mar«»»iv»  strength  . Sa.OOO  IM.  par  igaar*  ineli 

Tantll*  Strangth  .  7,200  Ika.  gar  agaara  Inch 

giunural  Strangth  . XO.SOO  Iba.  par  agaara  inch 

niagalaa  a«  nugtara . 20,000  Iba.  gar  agaara  inch 

Oialactrlc  Strangth  . SSS  volti  gar  mil 

pialaMric  Canatant . 5121  Pragaancy  aX 

i5n/*g£U;  : 45s I  * 

OanalSri[fi5m*abay?Vrivrty).'.o'.bsa'  iba".  ’gar  cable 

SoTlanlng  Tamgaratara  . . -fia^ 

Linaar  CoafSciant  of  Bxpanilon ......  .  . . S.XSMl.O-rS 

Woiotura  Abaorption  (ASTM  P-Xia-42-A). . . . . .  .O.OOShb 

Design  engineers  and  manufacturers  in  the  radio, 
elearical  and  electronic  fields  are  finding  in 
LAVITE  the  precise  qualities  called  for  in  their 
specifications  .  .  .  high  comprewive  and  dielectric 


SHOWING 

MODEL  100VA 
VERTICAL 
ACTION 

600  lo  3,300 
yibralioni  par 
aiingta 

automatically 


10  to  55  cycles  per  second,  Load  capacity  100  lbs.;  other 
automatic  with  automatic  ac-  models  10  to  25  lbs.  capacity, 
celeration  and  deceleration.  8  models  to  choose  from. 

10  to  60  cps.  manually. 


QUICK 

DELIVERY! 


ALL  AMERICAN 

Tool  &  Manufacturing  Coa 

1014  Fullerton  Ave.,  Chicago  (l4)^ 


ADAPTABILITY 


RH-7  » 

CRYST^LUN'^ 


(NQOIFI'ES  \NV\TED 


REEVE5-HOFFMAN 

CORPORATION 

SALES  OFFICE  215  EAST  91  STREET.  NEW  YORK  28,  N  Y 
PLANT  321  CHERRY  STREET,  CARLISLE,  PA 


««pri  V  T»«  MPISTT* 


CAM  SAVE  YOU  MONEY 

witloit  sacrificiBi  Qia&ty! 


CLL  JVfn 
rm 

Uw  &  T. 


1M«  Mihi 


MIBiiLTIKf  S«CVnS 


CAHiliAlli  leCIETS 


B. 


smoJ^  covTAC' 

MCOtATIVE  IHi  UJHIW1TY1»& 
LI&ffTIM— m  Y»H 


JEVEIS  AHi  JEVEIEI 
^  PHOT  II6ITS 

O 


«»•  5— A  **)>  «•  975— 1>e«^l 

Dela«  iraf  t*e  co«J».  W  me  us 
aScuc  yoerr  ace-aiw  loaEt'  Asa  ior 
our  laxes:  Cara^o^  xoo 
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Ci  SAVE  YOU  MONEY 

without  sacrificing  Quality! 


DRAKE  Lighting  Assemblies  are 
specially  designed  for  your  re¬ 
quirements.  Check  up  particularly 
on  our  new,  low  cost,  compact 
U.L.  approved  llOv  Light  Socket. 
You’ve  probably  never  seen  one 
like  it.  Your  engineers  will  be 
thankful  for  its  development. 

The  units  illustrated  show  varied 
styles  of  Sockets.  Send  your  prints 
for  specific  Mounting  Brackets, 
and  electrical  characteristics. 


MINIATUIE  SOCKETS 


CANDELAIRA  SOCKETS 


409AH  632U-A1 

(SINGLE  CONTACT) 

DECORATIVE  AND  lUUMINATING 
LIGHTING  — 110  Volt 


ASSOC  CiBihti  witii  Lwp  (Dirtit  Ciitxt) 

JEWELS  AND  JEWELED 
^  PILOT  LIGHTS 


No.  5  — 6  veil  No.  975  — 110  veil 

Delay  may  be  costly.  Write  us 
about  your  needs,  tud^y!  Ask  for 
our  latest  Catalog,  too. 

Socket  and  Jewel 
U6HT  ASSEMBLIES 


search  on  large-screen  television, 
the  project  to  be  centered  in  the 
film  company's  newsreel  sttidios  in 
New  York  City.  Delivery  of  the 
first  elements  of  the  RCA  large- 
screen  equipment  began  in  the  early 
fall. 

Instrument  Development  Lab- 
,  ORATORIES  has  moved  to  223-233 
West  Erie  St.,  Chicago,  Ill.,  to  ex- 
j  pand  services  in  nuclear  research. 

'  Sperry  Gyroscope  Co.,  Inc.,  has 
:  lent  its  Flying  Laboratory  to  the 
University  of  Southern  California 
;  College  of  Aeronautics  in  Santa 
'  Maria  for  aeronautical  experiment- 
!  ation  and  research.  The  plane,  used 
I  for  development  and  testing  of 
!  gyropilots,  radar,  aircraft  instru¬ 
ments  and  homing  devices,  and  com¬ 
munications  equipment,  joins  a  fleet 
of  95  aircraft  at  the  school. 

!  The  Radio  Parts  and  Electronic 
Equipment  Shows,  Inc.,  has  re¬ 
tained  the  S.  I.  Nerman  organiza¬ 
tion,  Chicago,  as  public  relations 
counsel.  The  1948  show  will  be  held  j 
during  the  week  of  May  9th  at  the  j 
Hotel  Stevens,  Chicago.  j 

I 

The  Langevin  Mfg.  Corp.  has  an-  I 
nounced  that  all  its  industrial  con-  ! 
trol  devices  are  being  serviced  by 
the  Altec  Service  Corp. 

Allen  B.  DuMont  Labs.,  Inc.,  New 
York  City,  now  has  all  departments 
j  of  the  television  transmitting  equip¬ 
ment  division  consolidated  in  its 
new  quarters  at  42  Harding  Ave., 
CRfton,  N.  J. 

i  Electronic  Engineering  Co.  of 
I  California,  2008  W.  Seventh  St., 

I  Los  Angeles,  was  recently  organ- 
I  ized  by  Burgess  Dempster  and  R.  B. 

i  Bonney,  consultants. 

i 

'  Nederlandsch  Radar  Proefsta- 
I  TION,  Noordwijk  aan  Zee,  Nether- 
I  lands,  has  been  established  to  carry 
!  out  systematic  research  into  uses 
for  radar  in  the  Netherlands  and  its 
overseas  territories. 

Magnetic  Powders,  Inc.,  Stam¬ 
ford,  Conn,,  is  the  new  corporate 
'  name  of  Magna-Metal  Products  Co. 

G,  M.  Giannini  &  Co,,  Pasadena, 
Calif.,  is  now  associated  with  the 
Radio  Engineering  Products  Divi¬ 
sion  of  Raymond  Rosen  &  Co.  Inc., 
Philadelphia,  and  will  build  com- 


wm 


Unmounted  Cells 

The  shapes  of  Lux- 
tron  photocells  vary 
from  circles  to  squares, 
with  every  in-between 
shape  desired.  Their 
sizes  range  from  very 
small  to  the  largest 
required. 

In  addition  to  the  un 
mounted  cells  sho\s  n 
here,  Bradley  also  oi- 
fers  cells  in  a  variety 
of  standard  mountings, 
including  plug-in  and 
pigtail  types. 

For  dirert  conver¬ 
sion  of  light  into  elec¬ 
tric  energy,  specify 
Bradley’s  photocells. 
They  are  rugged, 
lightweight  and  true- 
to-rating. 


Illustrated  literature, 
"available  on  request, 
shows  more  models  of 
Bradley  photocells,  plus 
a  line  of  copper  oxide 
and, selenium  rectifiers. 
Write  for  'The  Bradley 
Line." 


ManuUctur* 
Of  Incandtt- 
c«nf  Limps 
Radio  and 
Elactronic 


EISLIR 

ELECTRICAL  &  ELECTRONIC 
EQUIPMENT 

ELECTRONIC  TUBE  EQUIPMENT 

24  HIAD 
tADtO  TUB! 
EXHAUSTING 
MACHINE 


Wa  Maka 

Complata 
Equipmant  > 


Olim  Coaxia/ 


Senes  7200  ( 


Senes  8200  ( 


TRANSFORMERS  OF  ALL  TYPES 


Ear 

LI«HTIN« 


_  -r - 

1  Sixes  1/4  To  250  KVA  . 

1  SPOT  WELDERS 

, '  H 

-1  1 

1  OP  AU  TYPBS 

1  FOR  AU  PURPOSfS 

i  /  ’*  * 

1  SIZIS  Ve  «e  2S0  KVA 

*  *1  ■  • 

B  Bett  Welders  •  Gee  Welders 

1  J 

.  c.- ' 

1  Are  Welders 

|9  Neon  Slge  UeHs 

HuorosMot  Tub* 

Ma— facturlog  Iquipmoaf 

CHAS.  EISLER 

EISLER  ENGINEERING  CO..  INC. 

7SI  Be.  13th  St.  (Near  Avan  Ave.),  Newark  3.  N.  J. 

DESIGNED  FOR  USE  WITH  RG  52  OR  75  OHM  CABU 

Another  dependable  performer  right  from  the  design  labo¬ 
ratory.  . . . Standard  model  handles  880  watts  of  RF  power  at 
1 00  me.  ( limited  only  by  the  rating  of  the  cable  connectors) . 

•  Designed  for  SPOT  switching  of  RG  cable  — pure  silver 
internal  contacts  •  Inspection  port  next  to  internal  contacts 

•  3/16"  pure  silver  external  contacts  up  to  DPDT  for  asso¬ 
ciated  circuits  •  Standard  model  with  Amphenol  83-1 R  con¬ 
nectors,  other  types  on  special  order  •  Coil  voltages  up  to 
440  volts  AC  or  240  volts  DC 

See  this  new  relay  at  your  jobber's  today. 

For  information  on  complela  Advanco  lino,  writ#  for 
'  August,  1947,  catalog.  "SPECIFY  ADVANCE  RELAYS.’* 


“Advance  He/ayi 


ADVANCE  ELECTRIC  &  RELAY  CO. 

1260  Wost  2nd  St.,  Los  Angelos,  California  •  Phono  Michigan  9331 


TYPE  *l*-3  WATTS 
MAX  RESi  *25,000  alMii 
MAX  RE$.-  5,000  ohms  (Msagoain) 
lODY  SITE;  1%"  L|,  hy  diam. 
TOLERANCES:  Std.  3^ 

'  *Max.  Rk.  0015  Nich.  10,000  ahms 

TYPE  llA-5  WATTS 
•  MAX  RES;  *50,000  ohms 

MAX  RES:  10,000  ohms  (Maogoaia) 
lOOY  SIH;  ly,"  If.  by  diam. 
TOLERANCES;  Std.  3% 

*Max.  R«.  0015  Nith.  15,000  ohms 


Compact- 
Accurate ! 

IN-RES-CO  resistors  !f 
are  precision  built  of 
the  finest  materials  obtainable. 
All  ratings  are  conservative — 
your  assurance  of  long  depend¬ 
able  service.  Write  today  on 
company  letterhead  for  com¬ 
pletely  illustrated  catalog. 

INSTRUMENT 
\  RESISTORS  CO. 

1036  COMMERCE  AVE. 

-  UNION,  NEW  JERSEY 


APPLICATION-DESIGNED  RESISTORS 
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iVATSOM  ^/S 
TRACING  CLOTH  DOBS 
/M^B  BBASO^BS. . .  B(/r 

yo(/P  BBVBR  /cBou^/r/ 


Sherlock  Holmes  seldom  made 
mistakes.  Maybe  you  don’t, 
either,  but  it’s  good  to  know 
that  when  you  want  to  erase, 
you  can  on  PEL-X  Water  Re¬ 
pellent  Tracing  Cloth  —  with¬ 
out  detection! 

Rugged  resistance  to  repeated 
erasure  is  only  part  of  the  story. 
You  also  get  cleaner,  sharpier 
reproductions,  true  to  scale  and 
free  from  feathered  lines,  fog 
or  cloudiness.  And  you  get  this 
more  quickly,  with  less  eye- 
strain  —  because  PEL-X  is  truly 
transparent.  Ask  your  dealer 
for  PEL-X  today! 


Erasability 


WITH  A  CAPITAL 


firff 


FOR  EXCELLENCE 


FOR  BETTER  PUNS  . . .  Better  Plan  on  PEL-X  Tracing  Cloth  [  P£i^.\ 

\  MMUUt 

Current  Hollitton  Production  includot:  TRACING  CLOTHS,  COATED  and  .e 

lAAPREGNATED  FABRICS.  INSULATING  CIOTH  BASE,  SEPARATOR  cv® 

CLOTHS,  MAP  CLOTH,  PHOTO  CLOTH,  REINFORCING  FABRICS,  SIGN  - 

LABEL  and  TAG  CLOTHS,  BOOKBINDING  CLOTHS.  SHADE  CLOTH. 

THE  HOLLISTON  MILLS,  INC  Norwood,  Mobs.  oucAao  •  nbw  yc 


iA<m  -ur/tc- 

ELECTRICAL  MEASUREMENTS 


In  Laborato 
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plete  systems  for  transmission  of 
signals  from  guided  missiles  and 
pilotless  aircraft  to  ground  observ¬ 
ers.  Both  companies  are  presently 
engaged  in  research  for  the  govern¬ 
ment’s  guided  missile  program. 


Hazeltine  Electronics  Corp.,  Lit¬ 
tle  Neck,  N.  Y.,  was  recently  hon¬ 
ored  for  its  war  efforts  and  accom¬ 
plishments.  The  following  personnel 
received  Navy  Certificates  of  Com¬ 
mendation  : 

Basil  A.  Bela  Arthur  V.  Lougbren 

Robert  B.  J.  Brunn  Knox  Mcllwaln 

Charles  E.  Dean  Fielding  Robinson 

Orville  M.  Dunning  Bertram  H.  Rogers 

John  D.  Grayson  James  Stirling 

W.  H.  Grlmditch  Benjamin  F.  Tyson 

Daniel  E.  Harnett  Claudo»Vermilye 

Charles  J.  Hirsch  Harold  A.  Wheeler 

Gilbert  C.  Larson  James  Wlllenbecher 

United  States  Teolvision  Mfg. 
Corp.,  New  York  City,  has  in¬ 
creased  its  laboratory  space  by 
about  50  percent  to  house  extensive 
television  receiver  development. 

The  Electronic  Control  Co., 
Philadelphia,  Pa.,  responsible  for 
the  design  and  construction  of 
ENIAC  and  the  original  plans  for 
EDVAC,  is  now  designing  the 
UNI  VAC,  a  general-purpose  elec¬ 
tronic  digital  machine  for  the  Cen¬ 
sus  Bureau.  The  work  is  being  done 
under  a  contract  with  the  National 
Bureau  of  Standards. 


NEW  INSTRUMENTS 
NEW  TECHNICAL  DATA 


“Rtsistance  Standords  and 
Rosistance  Bridges" 

Inciudad  or*  compial*  datcripliont  of  Rubicon 
Stondord  Rositlors  (Buroou  of  Standords  and 
Roichsonstolt  Typos),  Standard  Shunts,  Docode 
Rotistanco  Boios,Unmountod  Docodo  Rosistors, 
Whootstano  Bridges  (loborotary  and  portoblo), 
Moollor  Rosistonco  Thormomotor  Bridge,  Kelvin 
Bridges  (laboratory  and  portable),  and  limit 
Bridges  (for  production  testing). 


Industrial  Television,  Inc.,  Nut- 
ley,  N.  J.,  has  presented  to  the  Nut- 
ley  High  School  a  television  receiver 
especially  designed  for  a  visual  edu¬ 
cation  program. 


BULLETIN  270 
"PotBntiomBtBrs' 


Concise,  foctuol  information  on  Rubicon  Type 
B  High  Precision  Potentiometer,  Type  C  Micro¬ 
volt  Potentiometers  (single  and  double).  Type 
O  Microvolt  Potentiometers,  Portable  Precision 
Potentiometers,  Type  S  Students'  Potentiome¬ 
ter,  Temperature-Calibrated  Potentiometers, 
Brooks  A^del  7  Deflection  Potentiometer,  and 
accessories  including  volt  boxes,  standard 
cells,  keys  and  batteries. 


PERSONNEL 


.WOLLASTON  PROCESS  WIRE 


K,  Blair  Benson,  formerly  in 
charge  of  the  design  and  develop¬ 
ment  of  projection  television  re¬ 
ceivers  at  General  Electric,  has 
been  appointed  senior  engineer  at 
United  States  Television  Mfg.  Corp. 


‘  irawn  os  small  os  .000010  ; 
Mode  to  your  specifications  for 
diameter  and  resistance  . . . 


RUBICON  COMPANY 


Electrical  Instrument  Makers 
37S7  '  Ridge  Avenue  Philadelphia  32,  Pi 


Chester  I.  Soucy  has  been  ap¬ 
pointed  chief  engineer  of  the  Elec¬ 
tronics  Division  of  Canadian  Avia¬ 
tion  Electronics  Limited,  St. 
Hubert,  Quebec,  Canada. 


RUBICON  COMPANY 

3757  Ridgo  Avonuo  *  Philodolphio  32,  Po. 
Ploose  sond  Bullotin  100  Q  Bullolin  270  Q 


George  L,  Van  Deusen  has  been 
elected  president  and  a  director  of 
RCA  Institutes,  Inc.  Prior  to  re- 
tirement.in  1946  he  served  as  Major 
General  in  the  regular  army. 


«« tii:,  cui,  f  title.- 

tiuci-  L  iiW 


Nome 


Orgonizolion 


Address 


James  L.  Fly,  ex-chairman  of  the  j 
FCC  and  now  practicing  law  in  New  I 
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ARGON 
HELIUM 
KRYPTON 
NEON 
XENON 

ond  Standard  or  Special 

MIXTURES 

Imde  rar«  gases  arc.  spectroscopically 
pw®— argon,  helium,  neon,  and  standard 
mixtures  are  available  in  one*  and  two- 
liter  glass  bulbs  and  in  cylinders;  xenon 
<md  krypton  are  available  in  liter  and 
froctionai-liter  bulbs. 

TIm  word  "Undo"  b  a  trodoHiiork  of 


The  Linde  Air  Products  Company 

Untf  o*  Un  ©n  Corbide  and  Corbon^  CorpO'Of  tin 

30  East  42nd  St.  N«w  Yor/l7,  N  Y. 


mu  LAI!  OH 
BiTUR 

COHHBCTiONS 


JONES  BARRIER 

Terminal  Strips 

toofcoeo  path  i«  In-  \ 

mu»»d  dliOLt  (hotts  ^  I 

from  boyod  torminol 
who*  provontod  by 

bokoWo  borriort  plocod  ■ 

bolwoon  lorminoU. 

Bindor  hood  taww%  **'" 

and  tormlnoh  brost, 
nkkol  plalod.  In- 
sidoHon,  moldod 


PRECISION 

POTENTIOMETERS 


For  use  in  electrical  computers, 
servo  systems  and  other  con¬ 
trol  circuits  where  360**  rota- 
tion,  high  precision  and  low  ^  t 

noise  levels  are  essential.  Poteetiometer  Toroidel  Type 

Can  be  supplied  in  a  wide  variety  of  styles  within  linear 
resistance  ranges  from  500  to  20,000  ohms — Linearity  ±.i%\ 
enclosed  toroidal  wound,  low  torque,  electrical  angle  360°  or 
less.  Capable  of  rotation  through  angles  greater  than  360**. 

SPECIAL  FEATURES:  Capability  of  continaooB  rotation — Arroraey 

of  linearity — Wide  variety  of  contact  and  tapping  arrangements — Durability, 
tbe  RL-210  type  (6000  ohms,  2  bmsbes)  showed  no  serions  wear  nor 
measurable  departure  from  initial  cbaracteristics  following  over  one  million 
revolutions  at  speed  of  20  RPM — Overall  diameter  3  15/16",  beigbt  2  15/16". 

ITrite  for  Bulletin  F-SS 

THE  GAMEWELL  COMPANY 


NEWTON  UPPER  FALLS  64. 


MASSACHUSETTS 


Whether  your  application  of  spectrum  on- 
alysis  requires  high  resolution  of  signak 
closely  odjacent  in  frequency  or  extra  brood 
spectrum  scanning,  there  is  o  standard  model  Panadaptor  to  simplify  and  speed  up  your  job. 
Standardized  input  frequencies  enable  operotion  with  most  receiven. 


Designed  for 

YOW  APPUCATKIH 

PANADAPTOR 


#JN|^ 


MODEL  SA-3  HPES 


MODEL  SA-6  HPES 


T-2t)0  MOOO  MOOO  T-MOO  MOOO  T-10000  T-nOOO 


Maximum  Sconning  Width  50NC  lOOKC  200KC  TMC  IMC  AMC 

Input  Canter  Frequtnty  455NC  4SSNC  4SSKt  S.2SMC  10.2MC  30MC 

Retelution  at  Maximum 

Scanning  Width  2.SKC  3.4KC  4.4KC  11KC  IIKC  2SKC 

Resolution  at  20%  of 

Moximum  Scanning  Width  l.fKC  2.7KC  4KC  PRC  7.SKC  22KC 


$.2SMC  30MC 


NEWS  OF  THE  INDUSTRY 


(cenlinMd) 


for  studio  •  laboratory  •  manufacturer 


York  City,  was  elected  to  the  board  I 
of  directors  of  Finch  Telecommuni-  ! 
cations,  Inc. 

George  F.  Devine  was  recently  ap¬ 
pointed  commercial  engineer  of  the 
specialty  division  of  General  Elec¬ 
tric  Company’s  Electronics  Depart¬ 
ment  at  Syracuse,  N.  Y.  He  has 
been  with  the  company  since  1935 
and  during  the  war  was  assigned  to 
naval  ordnance  projects. 

Alfred  J.  Klapperich,  formerly 
with  W.  J.  Polydoroff  and  Associ¬ 
ates,  continues  his  consulting  prac¬ 
tise  in  the  fields  of  powder  metal¬ 
lurgy,  high-frequency  iroft  powder, 
and  magnetic  measurements  at 
5102  N.  Glenwood  Ave.,  Chicago. 

Robert  Y.  Chapman,  associated 
with  the  U.  S.  Naval  Underwater 
Sound  Laboratory  at  New  London 
since  1945,  has  been  appointed  ex¬ 
ecutive  engineer  of  the  David 
Bogen  Co.  in  New  York. 

Paul  H.  Tartar,  former  owner  of 
Oxford-Tartak  and  Cinaudagraph, 
is  now  president  of  Tartak  Speak¬ 
ers,  Inc.,  on  the  west  coast.  The 
company  offers  a  complete  line  of 
loudspeakers  for  manufacturers 
and  jobbers. 


Equipmenf 


POLARAD  TELEVISION  CAMERA 
CHANNEL  AMPLIFIER 

Model  TC 


...the  GRAY 

TRANSCRIPTION  ARM 


Designed  for 
block  and 
white  or  color 
television 
camera  chains. 


is  receiving  nation-wide  acclaim 

TIm  rsaolt  af  axhaiutlve  study,  this  arm  meets 
the  critical  -require meats  of  high  compliance 
repredneers  and  is  designed  to  accommodate 
all  modem  cartridges  —  General  Electric, 
Pickering,  etc. 

Feathenrei^t.  asagneslum,  extreme  stiff- 
njsas,  frictlonlass  motion,  adjnstahle  stylos 
pressure,  self-leveling  hase,  results  in  lo« 
stylus  force,  low  record  wear,  low  surface 
noise,  aecnmte  tracking.  Arm  lass  cartridge 
$35.00 


Features:  ^ 

•  Used  with  erthieen  or  iNnoseege  camsra  tubes 

O  Frsousney  Rstponts:  Flat  to  9.0  me  ±  I.S  db.  Isu 
than  2%  tilt  for  60  egt  square  wavs. 

•  Dual  Outaut  tubss 

•  Rsmots  fain  and  black  Isvsl  eontrol 

O  Gamma  eorrsetlon 

•  Strsakina  eorrsetlon  for  leonotcofs 

•  Video  blaek  level  automatieally  held  eonstant  with 
rsspset  to  blanking  blaek  referencs  rofardlest  of 
avsrats  teens  brithtnest 

Speelticailons: 

Power  Roanirsmenti:  DC — 300  Volts.  300  ma.  rofulatsd— 
150  Volts.  IS  ma.biat:  AC— 0.3  volts;  7.5  amp. 

Gain:  Voltats  tain  =  50 

Input  Level  =  .02  volts  aeross  75  ohms 
Output  =  1.0  volts  aeross  75  ohms 


At  last  a  permanent  solution  to  the  quality 
pick-up  problem.  We  can  now  supply  a 
Selected  C.  E.  Cartridge  with  the  finest  qu^ity 
Diamond  Stylus  for  mounting  in  the  Cray 
Transcription  Arm. 


POLARAD  DISTRIBUTION 
AMPLIFIER 


Model  TDA  1 
T ..  e  Polarad 
Oistribiition  Am¬ 
plifier  is  exclu¬ 
sively  designed  to 
isolate  and  dis¬ 
tribute  television 
signals  over  lines 
for  production 
and  station  use. 


For  Radio 
Station  Use 


Features: 

O  5  Individual  wide  band  video  amplifiers 
O  Frsauency  Response:  Flat  to  10  mefacycles  :±  .5  db. 

O  Hifh  input  Impedance  permits  brldflnt  all  5  ampli¬ 
fiers  aeross  same  source. 

O' Positive  and  Negative  signals  available  at  the  output. 
O  Dishpan  construction  fits  a  standard  rack  and  facili¬ 
tates  servicing. 

Specifications: 

Power  Requirements:  D.C.  Voltage  —  250  Volts 
Current  —  350  ma 

Filament  Supply  —  5.5  amps.  6.3  volts  AC 
Output:  Undlstorted  output  of  5.5  volts  peak  to  poak 
across  100  ohms  at  either  positive  or  negative  Polarity. 
Overall  Gain:  ODB. 

High  Voltage  D.C.  ^ 

POWER  UNIT  ^5^1 

0-2000  Volts,!  .0  Amp  ^  ^ 

Model  KV2  1  'W  i 


^jo.  601q  4-position  Equalixcr,  (Flat*  N.A.B.g 
•tcoq  etc.)  expartly  eagineared  for  utm  with  the 
G.  E.  Variable  Reluctance  Cartridge.  MatcheH 
pick-up  to  microphone  channel.  Makes  pos¬ 
sible  6nest  reproduction  at  moderate  eost. 
Adopted  by  radio  networks.  Complete  $42.50. 


4  bore  e<|ulpmeiit  developed  in  colloboro- 
Cion  trilb  tbe  engineering  deporlmeni  o/ 

tkeCOLVMBIA  BROADCASTtSC  SYSTEM. 

Gray  Recording  &  Transcription  Tabic 


P.  H.  Tartak  D.  P.  Carerly 

Don  P.  Caverly,  having  joined  Syl- 
vania  Electric  Products  Inc.  in  1937 
as  a  commercial  engineer,  was  re¬ 
cently  named  manager  of  the  com¬ 
pany’s  expanded  Commercial  En¬ 
gineering  Department.  He  is  author 
of  “A  Primer  of  Electronics,”  pub¬ 
lished  in  1944  by  McGraw-Hill. 

Edward  R.  Wagenhals  has  been 
appointed  production  manager  of 
the  hearing  aid  division  of  Sono- 
tone  Corp.,  Elmsford,  N.  Y.  He  was 
at  one  time  assistant  manager  of 
the  Harrison,  N.  J.,  receiving  tube 
plant  of  RCA-Victor. 

John  M.  Cage,  formerly  manager 
of  industrial  electronics  at  Ray- 


This  unit  provides  a  j  '  •  i 

variable  source  of  high  - 

D.C.  voltage  and  cur-  . 
rent  for  use  in  factory  , 

and  laboratory.  --  I 

Supplied  in  deluxe  metal  J 

cabinet  finished  in  gray  j 

crackle. 

Mounted  on  wheels  for  portability. 

Interlocks,  capacitor  shorting  relay  insures  the 
safety  of  personnel. 

Overload  relay  protects  equipment. 

0-2000  volt  output  control  located  at  front  panel 
Output  voltage  and  current  metered  at  front  panel. 
Separate  High  Voltage  Switch. 

Specifications: 

Input:  AC  Line  IIS  volts  50/60  ept  tingle  phase. 

Output:  0-2000  D.C.  volts;  0-1.0  amperes. 

Size:  Height  46'.  Width  22*.  Depth  18'/.'.  Weight: 
303  lbs. 


Now  in  production.  Highly  perfected,  exclu¬ 
sive  design,  synchronous  direct  gear  drive. 
Extreme  accuracy  of  motion, -exact  speed, 
finest  table  made,  yet  priced  within  reach 
of  all.  Simple,  rugged  construction  for  con¬ 
tinuous  operation. 

If  you  have  not  obtained  your  copy, 
writ#  for  BULLETIN  A10-B10 


9  FERRY  STREET,  NEW  YORK  7,  N.  Y. 
Television  engineers  and  consultants  to 
the  nation's  great  television  stations. 


ElMSFORD  S  WESTCHESTER  COUNTY  •  NEW  YORK 
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THERE’S  A  DRAKE 

SOLDERING  IRON 

FOR  EVERY  TYPE  OF 
ELECTRONIC  WORK 


3656  LINCOLN  AVI.  CHICAGO,  ILL 


KEYSTONE 


TERMINAL  BOARDS 
AND  TEST  LEADS 


designers"^ 


manufacturers 


KEYSTONE  ELECTRONICS  CO 

50  franklin  ST.  NEW  YORK  13,  N.  Y. 


The  New  Series 

QUARTZ  CRYSTAL  UNITS 


From  that  mighty  mite 


the  Drake  No.  400  to  the  high¬ 
speed  production  “honey” 


Plated  quartz  crystals  hermetically 
sealed  in  metal  holders. 

•  more  actirity  •  moisture  proof 

•  higher  Q  •  fungus  proof 

•  greater  stability  •  dirt  free 

•  less  costly  •  no  aging 

Technical  Characteristics: 

Frequency  range — 100  kc  to  50  me. 

Frequency  calibration — .01%  to  .001% 

Frequency  vs.  temperature  coef.  —  1 

cy/mc/°C 

Temperature  range — in  accordance  with 
FCC  regulations  or  customers  specifica¬ 
tions 

Holder — all  metal  with  contaas  for  stand¬ 
ard  V2",  octal,  or  loctal  sockets  or  lugs 

Electrodes — tslver,  gold,  or  nickel  plating 

OMitnsd  far  staMllty,  dspaadabllity  and  tcaneaiy 
BY 


CLARK  CRYSTAL  CO. 

Marlboro,  Massachusetts,  U.  S.  A. 


Keystone  offers  prompt  doUTory  on  ony 
also  run.  Complolo  tooling  and  moehininq 
facilitioB.  Wo  lobricerto  ond  aaaomblo  with 
turrot  or  atampod  luqa  (you  may  anpply 
theao  or  uao  our  atock). 

Spocial  toat  leodaor  proboa  lor  Industrial 
apparatus  or  UHF  toatinq  instrumonts 
uainq  CoUuloso  or  Ethyl  Acetate — Bakelite 
or  Fibre.  Lorqe  stocks  of  standard 
probo  tips.  Sond  prints  for  prompt  ^ 
quotation.  SEND  FOB  OUB  CATA- 
LOG  OF  STANDARD  ITEMS.  f 


750  ohmsj 


Enqinoorinq  Bul¬ 
letin  No.  115.  on 
request.  Let  ua 
quote  on  your 

neods. 


No.  1010 
Compart- 


No.  1030  DIroet  Roadlnf 
Low  Froqaoney  “Q”  In.*' 
dicator.  “Q"  .5  to  SOO 
Fraqiioneiat  from  SO¬ 
SO,  000  Cyclaa. 


No.  1110 
Ineromontal 
inductance 
Brldfo 


TRANSFORMER  CO..  Inc. 

72-7B  Spring  St.,  N.  Y.  C..  N.  Y. 


No.  1020  Direct  Roadins 
Mesohmater  up  to  1.- 
000.000  mpfohms  Self 
Contained  A.C.  Operated. 


CUROSm  MfG  CO..  iK.  •  205  7  N.Stk  St..  OrMUyi.  N.T. 
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R  FASTER  SOLDERING 
Z  NEW  WELLER 
SOLDERING  GUNS 


lONQfl 
j  fkrmflk  wifNif 


The  new  Weller  Soldering  Guns  with 
Solderlite  plus  the  fast  5  second  heating 
help  make  service  work  more  profitable 
for  radio,  television  and  appliance  serv¬ 
ice  men,  electrical  maintenance  men, 
electric  motor  rewinding  and  repair 
shops  automotive  electrical  service. 

A  useful  and  time-saving  tool  for  labora¬ 
tory  workers,  experimenters,  hobbyists, 
telephone  installation  and  maintenance 
men.  SI  07  100  watts  single  heat,  D207 
100/135  watts  dual  heat. 

See  your  radio  parts  distributor  or 
write  for  bulletin  direct. 

WELLER 

MANUFACTURING  CO. 
806  Packer  St.,  Easton,  Pa. 

Is  Cosads:  AHm  Radio  Corp.,  ltd.,  MO  King  St^ 
N.  W.,  Toronto,  Ont. 

ixport  Dopt.r  25  Worron  St.,  Now  York  7,  N.  Y. 


NfWS  OF  THf  INDUSTRY  (costiovod) 

theon  Manufacturing  Ck>.,  is  now 
professor  of  electrical  engineering 
in  charge  of  electronics  at  the 
School  of  Electrical  Engineering, 
Purdue  University. 

Norman  E.  WuNraaLicH,  for  the 
last  two  years  executive  sales  di¬ 
rector  of  the  radio  division  of  Fed¬ 
eral  Telephone  &  Radio  Corp.,  has 
established  his  own  consulting  ra¬ 
dio  engineering  company  and  radio 
laboratory  at  1337  Fargo  Ave.,  Chi¬ 
cago,  for  serving  the  broadcast  and 
radio  communication  fields. 

George  Lewis,  assistant  vice-presi¬ 
dent  of  Federal  Telephone.&  Radio 
Corp.,  was  elected  to  the  RMA 
board  of  directors  for  a  term  expir¬ 
ing  in  1950. 

Robert  S.  Mautner,  formerly  with 
RCA  and  CBS,  is  the  newly  ap¬ 
pointed  chief  engineer  of  Tele-tone 
Radio  Corporation's  television  di- 


R.  S.  Moutaor  S.  C.  Kolonowild 

Stanley  C.  Kolanowski,  a  mem¬ 
ber  of  the  radio  division  of  Stewart- 
Warner  Corporation  for  more  than 
12  years,  has  been  named  chief  ra¬ 
dio  engineer  of  the  firm. 

Edward  D.  Gray  has  been  elected 
president  and  director  of  the  Elec¬ 
tronic  Tube  Corp.,  Philadelphia,  Pa. 
Heretofore  he  was  with  the  New 
York  Telephone  Co.,  and  was  di¬ 
rector  of  communications  of  the  8th 
Bomber  Command  during  the  war. 

Henry  S.  Bamford,  former  chief 
engineer,  was  elected  vice-president 
and  director  of  the  Electronic  Tube 
Corp. 

Fred  F.  Loock,  formerly  vice-presi¬ 
dent  and  general  manager,  has  been 
elected  president  of  the  Allen-Brad- 
ley  Co.,  Milwaukee,  Wise.,  control 
apparatus  manufacturers. 

Fred  C.  Lindvall,  professor  at  Cali¬ 
fornia  Institute  of  Technology,  was 
recently  elected  to  the  board  of  di- 


:4  ’ll 
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Turret  lug 
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This  graph  thews  frequency  ranges 
covered  by  each  unit.  Write  v*  for 
your  futl-sixe  copy. 


Five  Standard 
Slug -Tuned 
LS3  Coils  Cover 
%  to  184  me 

For  strip  amplifier  work,  the 
compact  high  when 

mounted)  Coil  is  ideal. 
Also  for  Filters,  Oscillators, 
Wave-Traps  or  any  purpose 
where  an  adjustable  induct¬ 
ance  is  desired. 

Fivo  Standard  Windings  — 

1, 5. 10, 30  and  60  megacycle 
coils  cover  inductance 
ranges  between  750  and 
0.065  microhenries. 

CTC  LiS3  Coils  are  ea^  to 
assemble,  one  \i,"  hole  is  all 
you  need.  Each  \mit  is  du¬ 
rably  varnished  and  sup¬ 
plied  with  required  mount¬ 
ing  hardware. 

SPECIAL  COILS 

CTC  will  custom-engineer 
and  produce  coils  of  almost 
any  size  and  style  of  wind¬ 
ing...  to  the  most  particu¬ 
lar  manufacturer’s  specifi¬ 
cations. 


Ota,, 

Custom  Engineering  .  .  .  Standardized  Oeiigns  . 

Guoraniutd  Moteriali  and  Workmanship 
CAMBRIDGE  THERMIONIC  CORPORATION 
437  Concord  Avenue,  Cambridge  38,  Moss. 
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Specify 


MYCALEX 

LOW  LOSS  INSULATION 

Where  high  mechanical  and  elec¬ 
trical  specifications  must  be  met. 


For  Complete  Catalog  and 
Specifying  information  on 
MYCALEX  400,  K.  &  410 
refer  to  pages  84-85  in  the 
1947  Mid-June 

BUYERS’  GUIDE  ISSUE 


OF  ELECTRONICS 


27  years  of  leadership 
in  solving  the  most 
exacting  high  frequency 
insulating  problems 

MYCALEX  CORPORATION  OF 
AMERICA 

"Owner*  of  'MYCALEX'  Paten+s" 

Plant  end  General  Offices:  Clifton,  N.  J. 
Executive  Offices:  30  Rockefeller  Plaza, 
New  York  20.  N.  Y. 


iRLmCD 


iiiGIIETS 


•  Specialists  in  the  production  of 
highest  grade  Alnico  Magnets. 

•  Production  and  material  rigidly  in¬ 
spected  to  assure  highest  imiiorm 
quality. 

e  Castings  made  to  order  from  cus¬ 
tomer's  blueprints  or  sketches. 

•  Information  and  suggestions  sup¬ 
plied  on  request. 

Monutocterers .  et  High  Coercive  Mogeetlc  Alley* 

10001  ERWIN  AVENUE 
DETROIT  5.  MICHIGAN 

MAGNETIC  CMPl^ATpV]] 


BAACH-INTERNATIONAL 

EIGHT  HEAD 
HOT-CUT 

H  -si  s  EIMEIMCHINE 


Dlmenilons 
24*‘x24"x72"  hiqk 


Automatic  throughout. 

Can  be  synchronized 
with  automatic  Stem 
machine. 

Cuts  off  and  flares  In 
one  operation. 

Production  I2S0  flares 
per  hour.  For  minia¬ 
ture  flares,  fluores¬ 
cent  starters,  stand¬ 
ard  size  lamps,  fluo-  ! 
rescent  and  radio 
tubes.  I 

RANGE  OF  MACHINE 
Gfots  tubing 
27  to  45  gauge 

Length  et  flora* 

5  mm.  to  80  mm. 

Forms  flares  up  to 
47  mm.  diam. 

Net  weight,  440  lbs. 
Gross  weight 
1450  lbs. 


INTERNATIONAL  MACHINE  WORKS 

Moaufocturert  of  High  Vacuum  Pumps,  Auto- 
matle  Machinery  for  Incandescent  Lampt, 
Electrealc  Tubes  since  1916. 

2027  -  46TH  STREET 
RORTH  BERGEN,  N,  J.,  U.  S.  A. 

T*l.  UNMn  3-7412, 

Cable  Address  “Intermach"  North  Bergen,  N.  J. 


SMALL  PARTS 

Filamenta,  anodes,  supports,  springs,  etc. 
for  electronic  tubes.  Small  wire  and  flat 
metal  formed  parts  to  your  prints  for  your 
assemblies.  Double  pointed  pins.  Wire 
straightened  and  cut  diameter  up  to 
inch.  Any  length  up  to  12  feet. 

LUXON  fishing  tackle  accessories. 
Inquiries  will  receive  prompt  attention 

ART  WraE  AND 
STAMPING  GO. 


227  High  St. 


Newark  2.  N.  J. 


PAMARCO  PemUMff  TENSION 


PAMARCO  tensions  are  the  perfect 
answer  to  lower  coil  winding  costs! 

A  FINGER  TIP  TENSION  CONTROL 

*  OPERATOR  MAKES  OWN  AOlUSTMENTS 

*  NO  TOOLS  OR  ACCESSORIES  NEEDED 

*  FITS  ALL  COIL  WINDERS 


f 


CUT  TO 
fO/lS! 


The  free-running  action  of  ike  PAMARCO  tension  practically 
eliminates  defective  coils.  Their  compact  size  permits  more 
■imultaneous  coil  winds  on  any  machine.  Operator  makes  all 
adiustments  for  any  gauge  wire  with  simple  thumbscrew.  ^  ' 

Write  for  literature  today 

PAPER  MACHINERY  &  RESEARCH,  INC 

IQ1.4  .oak  street  •  ROSELLE,  NEW  JERSEY 


i 


25S 


NEWS  OF  THE  INDUSTRY  (contimMd) 

rectors  of  Consolidated  Engineer¬ 
ing  Corp.,  Fasadena,  CaL 

Louis  A.  Thompson,  chief  engineer 
of  NEA-Acme,  will  head  the  labo¬ 
ratory,  research,  and  engineering 
work  in  Acme  Telectronix,  a  new 
division  set  up  for  research  work 
and  the  manufacture  of  telephoto 
and  electronic  equipment. 


Sensitive  MULTIPLE  ARM  RELAYS 


S«rl«(  61  Octal  Bas* 
frofliovabla  dust  covar). 


Grote  Reber,  formerly  a  radio  en¬ 
gineer  at  Stewart  Warner  Corp. 
and  Belmont  Radio  Corp.,  has 
joined  the  staff  of  the  National  Bu¬ 
reau  of  Standards  and  will  direct 
several  new  projects  aimed  at  in¬ 
vestigating  effects  of  cosmic  and 
solar  noise  on  radio  communication. 


Arthur  Koehler,  previously  with 
the  Arma  Corp.  and  the  Langevin 
Co.  of  New  York,  has  been  appointed 
production  manager  of  Sorensen  & 
Co.,  Inc.,  Stamford,  Conn.,  manufac¬ 
turers  of  voltage  regulators  and 
electronic  equipment. 


Albert  R.  Hodges,  former  patent 
engineer  at  Airborne  Instruments 
Laboratory,  will  now  handle  patent 
prosecution  and  related  matters  in 
the  radio  and  electronics  field  for 
Stromberg-Carlson  Co.,  Rochester, 
N.  Y. 


Ellery  W.  Stone  has  been  elected 
vice-president  of  the  International 
Telephone  and  Telegraph  Corp. 
Previously,  before  returning  to  ac¬ 
tive  duty  as  Rear  Admiral  in  the 
Navy  in  1943,  he  had  been  presi¬ 
dent  of  the  Federal  Telegraph  Co., 
operating  vice-president  and  di¬ 
rector  of  Mackay  Radio  and  Tele¬ 
graph  Co.,  and  executive  vice-presi¬ 
dent,  finally  president,  of  Postal 
Telegraph,  Inc. 


Warren  A.  Marrison,  a  member  of 
the  technical  staff  of  Bell  Telephone 
Laboratories,  has  been  awarded  the 
British  Horological  Institute’s  gold 
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6.  Babar 


Lu  A.  Thompson 


A.C.  and  D.C. 


RELAYS  •  SIGNALS  •  CODE  CALL  •  (Inlurlor)  FIRE  ALARAA 
DEVICES  and  SYSTEAAS  for  Controlling  Elnctricol  Equipmont 


SIGNAL  ENGINEERING  offers  a  new  series  of  small,  rugged, 
general  purpose  Multiple  Arm  Relays  adaptable  to  a  wide 
variety  of  circuit  arrangements.  _ 


OUTSTANDING  FEATURES: 


Mounting  area  minimized.  Verti¬ 
cal,  balanced  armature.  Inter¬ 
changeable  unit  contact  pile-ups. 
Unusually  high  contact  pressures. 
Shock  and  vibration  resistant. 
Three  styles  of  assemblies: 

1.  Octal  socket  and  removable 
dust  cover. 


2.  Octal  socket  and  hermetically 
sealed  cover. 

3.  Header  type  container,  her¬ 
metically  sealed. 


AIRBORNE  INSTRUMENTS  UBORATORY’S 

Type  116 

POLAR  RECORDER 

is  now  available  for 
commercial  use. 

IT  IS  FAST 

ACCURATE 
CUSTOM  BUILT  TO 
MEET  SPECIFIC  NEEDS 

IT  PLOTS  voltage  on  either 
linear  or  loga¬ 
rithmic  scale  as  a 
radial  distance 
against  angular 
position. 

DESIGNED  TO 

graph  antenna 
radiation  pat¬ 
terns,  it  can  be 
readily  adapted  to  any  task  recordable  in 

POLAR  COORDINATES. 

For  Descriptive  Material,  write: 


INCORPO  RATED 

160  OLD  COUNTRY  ROAD  •  MINEOLA.N.Y, 


Write  for  Bulletin 
SO  containing  com- 
plete  engineering 


si;.  1 


’I  OKK 


iJiM 


THE  FIRST . . .  and  still  the  best 


ALL-ELECTROKIC 


High  Fidelity 
at  Lowest  Cost! 

You’ll  be  tmaxed  at  the  difference  this 
rv.'etttt  can  auke  in  the  tone  equality  of 
any  good  radio  or  phono.  And  it's  quick 
and  easy  to  install.  Just  attach  two  wires 
to  the  voice  coil  terminals  of  your  present 
speaker  and  you  have  full  range  speaker 
response  right  up  to  15,000  cyclM.  There 
are  three  models  to  choose  from — a  hand¬ 
some  walnut  cabinet,  and  single  or  dual 
unmounted  units.  Prices  from  $20.00. 
For  details  write  to  UNIVERSITY  LOUD¬ 
SPEAKERS,  INC.,  80  South  Kensico 
Avenue,  White  Plains,  N.  Y. 


Adding  Machines 
Electric  Shavers 


M I  Hearing  Aids 


Calculators 

Pin-Game  Machines 

Fluarescent 

Starters 

Electronic 

Control  Devices 


•  ATLAS  capacitors  mott  highest 
standards  of  performanco  and 
quality  for  a  widt  variety  of 
industrial  uses. 

•  Custom  made  to  exacting  re* 

I  quirements. 

^  •  Huge  production  facilities  to 
serve  you  speedily  and  econom* 
ically. 

V  e  Inquiries  Welcomed! 


ATLAS 


CONDENSER  PRODUCTS  CO.,  Inc. 

548  Westchester  Ave..  N.  Y.  55.  N.  Y. 


GENERATOR 

FOR  FM  e  TELEVISION  •  RADAR 

Continuous  range  between  500 
Kc.  and  110  Me.  For  laboratory, 
school  or  production  alignment 
of  all  wide  band  electronic  equip¬ 
ment.  Sweep  range  adjustable 
from  10  Me.  down  to  5  Kc.  at  any 
frequency  within  above  range.  In¬ 
put  110  V.,  50-60  cycles,  A.C., 
60  watts.  Two  internal  "markers" 
at  1  and  10  Mcs.  Main  dial 
marked  in  megacycles/sec.  At¬ 
tenuator  will  reduce  output  to 
about  30  microvolts. 


h  • 


Simple  to  operate  if  .1  volt 
max,  500  Kc.  to  110  Mcs.,  100 
ohms,  10  me.  Sweep  width. 
if  Internal  1  and  10  Me. 
markers,  if  Covers  new  FM 
bands  and  commercial  tele¬ 
vision  channels,  if  Compact 
(141/2"  X  8"  X  8")  if  Light 
(only  16  lbs). 


Also  availablo  in  sample  quantities, 
our  kinescope  yokes. 


UNITED  STATES  TELEVISION  MFB.  CORP. 

3  West  61st  St.,  New  York  23,  N.  Y.  Circle  6-4255 


TELEVISION 


ELECTRONIC  PRODUCTS 


An  Amplifier  Which  Reproduces  Sound 
Indistinguishable  From  The  Original 


The  superiority  of  a 
triode  amplifier  is 
most  apparent  in  the 
final  test , , .  listening 


‘  .  «  1  i  ^ 

,  .■«»  V-gi  ^  ^ 

^  li — 1 


Tha  Brook  High  Quality  Amplifiar  brings  to  its 
usars  a  fidality  of  raproduction  navar  bafora 
ochiavad  axcapt  undar  controllad  laboratory  con¬ 
ditions. 

Tha  Brook  is  alona  in  this  ability  — dua  largaty  to 
tha  usa  of  spatially  dasignad  transformars  avail- 
abla  in  no  othar  amplifiar,  and  to  tha  usa  of 
triodas  throughout. 

Thara  is  no  way  in  which  additional  axpansa 
could  improva  tha  parformanca  of  tha  Brook  Am¬ 
plifiar.  Tachnical  Bullatin  BL-7  and  list  pricas  will 
ba  nrailad  on  raquast,  without  obligotion. 


CHARACTERISTICS 

WWithin  fwo-fanfAs  DB  20  to  20,000  cyclas. 

-fkBoth  intarmodulotion  and  harmonic  distortion 
raducad  to  nagligibility. 

WRotad  output  30  watts. 

^Automatic  Bias  Control  —  a  patentad  circuit 
faatura  availabla  only  In  tha  Brook  Amplifiar. 

'APracisaly  calibratad  Bass  and  Trabla  compan- 
sation  -  two-staga  tappad  R-C  natwork. 

WGain  —  S5  to  120  DB  in  various  modals. 


The  BROOK  HIGH  QUALITY 
AUDIO  AMPLIFIER 

Designed  by  LINCOLN  WALSH 

BROOK  ELECTRONICS,  Inc.,  34  DeHart  Place,  Elizabeth  2,  N.  J. 
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BUD  RADIO,  INC. 

CLCVCLARD  I,  OHIO 


NEWS  OF  THE  INDUSTRY 


(contiimeA) 


To  be  sure  of  the 
utmost  in  performance  os  well  os 
protection  for  your  equipment, 

stondordize  on  BUD  products. 

BUD  Streamline  Relay  Rack 

Additional  louvres  on  all 
sides  provide  maximum 
ventilation.  Built  of  heovy 
gauge  steel  witk  welded 
supports  on  bottom  that 
permit  casters  to  be  in¬ 
stalled  if  desired.  No  dol¬ 
lies  are  needed.  Provides 
e  X  c  e  p  • 
tional  ease 
of  movement 
and  ready 
a  c  cessibility 
to  the  rear. 

BUD  Steel  Chassis  Bases 

These  rugged  steel  chassis 
are  made  from  one  piece 
of  steel,  with  all  comers 

spot-welded.  The  sides  are 
folded  over  on  the  bottom 
for  additional  strength,  and  this  also  permits 
bottom  of  plates  to  be  attached  to  the  chassis 
if  desired.  Furnished  in  either  Black  Wrinkle, 
or  Electro-zinc  Finish. 

BUD  Streamline  Cabinet  Racks 

Completely  streamlined 
with  rounded  edges,  and 
having  panels  fit  into  a 
recess  so  that  no  edges  are 
exposed.  Recessed  hinged 
door  on  top  provided  with 
o  snap  catch.  Provided  with  extended  metal 

feet. 

See  BUD'S  madern  line  of  cabinets, 
rocks,  and  chassis  at  your  distributors. 

BUD  Can  Supply  All  Your  Needs 

.  .  .  with  the  latest  types  of  equipment  in¬ 
cluding:  condensers  —  chokes  —  coils  — 
insulators  —  plugs  —  jacks  —  switches  — 
dials  —  test  leads  —  jewel  lights  and  a 
complete  line  of  ultra-modern  cabinets  and 
chassis. 


I 

medal  for  1937  in  recognition  of 
pioneer  researches  in  the  develop¬ 
ment  of  the  quartz  crystal  clock. 

James  F.  White  has  recently  been 
appointed  assistant  sales  manager 
of  Andrew  Co.  in  Chicago.  During 
the  war  he  served  as  radar  officer 
aboard  a  carrier  and  later  was  ap¬ 
pointed  engineer  at  MIT  Radiation 
Laboratories. 

Donald  A.  Quarles,  director  of 
apparatus  development  at  Bell  Tele¬ 
phone  Laboratories,  was  elected  a 
vice-president  on  July  21.  He  has 
been  associated  with  the  ^  Bell  Sys¬ 
tem  since  1919. 


D.  A.  Quarlas 


P.  R.  Kandall 


Now! 


P.  R.  Kendall  is  the  newly  ap¬ 
pointed  New  York  regional  sales 
manager  of  the  Communications 
Division  of  Motorola,  Inc.  He  is 
the  designer  of  the  Kendall  hearing 
aid  for  churches  and  was  previously 
sales  and  field  engineering  manager 
of  Belmont  Radio  in  Chicago. 

Carroll  G.  Killen,  former  Signal 
Corps  engineer  and  AAF  officer,  has 
been  appointed  to  the  field  engineer¬ 
ing  staff  of  the  Sprague  Electric  Co., 
North  Adams,  Mass. 

Frederick  E.  Hanson,  in  charge  of 
engineering  at  Western  Electric’s 
Electronics  Shops  in  New  York  City 
and  Allentown,  Pa.,  was  recently 
appointed  manager  of  the  shops. 

C.  B.  JoLLiFFE,  with  RCA  since  1935 
in  engineering  and  executive  capac¬ 
ities,  was  elected  to  the  board  of 
I  directors  of  Radio  Corp.  of  America. 

Harry  C.  Ingles,  director  of  Radio 
Corp.  of  America  and  RCA  Com¬ 
munications,  Inc.,  was  elected  presi¬ 
dent  of  the  latter  organization. 

George  E.  Richter,  electronics 
engineer  previously  with  Ruge-de 
Forest,  Cambridge,  Mass.,  has 
joined  the  technical  staff  of  Arthur 


OiscuMn 
cl«ctroak  cm»- 
ccptt  Mid  madufii 
microwov*  •qutpmoMt 


Here  is  a  clear, 
rp  reliable  reference 

covering  all  phases 
^-0  O/*  of  electromagnetic 
field  theory,  from  such 
fundamentals  as  electron 
transit  time  and  power 
transfer  to  an  advanced 
discussion  of  tubes,  trans¬ 
mission  line  problems,  and 
pulsed  systems.  It  includes 
modern  technical  advaiKes 
in  microwave  techniques, 
many  only  recently  re¬ 
leased  from  military  se¬ 
crecy. 


Just 

PublishadI 


by  Arthur  B.  Bronwell 
Professor  of  Electrical  Engirteerirtg 
and  Robert  E.  Beam 

Associate  Professor  of  Electrical  Engitteerirtg 
Northwestern  University 


405  pages. 


261  lllustrotians. 


$600 


In  this  up-to-date  volume,  electro-magnetic  field 
theory  is  presented  here  from  the  viewpoint  of 
Maxwell’s  equations.  The  subject  is  thoroughly 
covered  in  concise  chapters  which  analyze  the 
propagation  and  reflection  of  plane  waves,  solution 
of  the  wave  equation  in  various  coordinate  systems, 
wave  propagation  in  rectangular  and  circular 
guides,  oscillation*  of  cavity  resonators,  radiation 
from  antennas,  and  directional  radiating  systems. 
Both  {of  content  and  treatment,  the  research 
technician  and  the  practicing  engineer  will  find 
this  book  a  valuable  aid  in  solving  the  problems 
of  microwaves. 

Answers  your  questions  on: 


Charges  in  electric 
tleldfi 

—  Physical  basis  of 
equivalent  circuits 

-Transit-time  oscillators 
— Magnetron  oscillators 

—  Transmission  lines 
— I’ulsed  system — radar 

—  Negative-grid  triode 


oscillators  and  amplitiers 
— Wave  guides 
— Kesonators 
— I’arasltlc  ant(vina.v 
— Parabolic  reflectors 
— Sectoral  bom 

-  Optics  and  microwaves 

—  and  many  others 


Examine  this  book  10  days  FREE 


MCGRAW-HILL  BOOK  CO., 

330  W.  42nd  Street,  NYC  18 
Send  me  Bronwell  and  Beam’s  THEORT  AND 
APPLICATION  OF  MICROWAVES  for  10  days’ 
examination  on  approval.  In  10  days  I  will  send 
$6.00,  plus  few  cents  postage,  or  return  book 
postpaid.  (We  pay  postage  on  cash  orders.) 

Name  . 

Address  . 

City  and  State . 


Position  . L-13-47 

(for  Vanadian  price,  write  Mcilraw-HiU  Compmg 
of  Canada  Ltd.,  It  Richmond  8t.  B.,  Toronto  1) 
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^OMPLEtE! 

LOnc&uc 


140  Vofo*-ffacir«d  ffo0*t  of 
ffco  LATEST  oorf  BIST  k 
RADIO  •TILiVISION  and 
ILICTRONIC  IQUIPMINT 
WrHo  for  FREE  copy.  Addrost  Dop(.6-127 


Concord 


RADIO 

CORP. 


Now 

Available 


THE  NEW  RC-15 
RCA  RECEIVING  TUBE  MANUAL 

Up-to-the-minute— accurate  — au¬ 
thoritative  .  .  .  that  describes  the 
completely  revised  and  expanded  '’RC- 
15”  RCA  Receiving  Tube  Manual.  Fea¬ 
tures  RCA’s  complete  receiving  tube  line 
including  miniatures  and  kinescopes  . . . 
modernized  Resistance-Coupled  Ampli¬ 
fier  Charts  ...  55  pages  of  tube  and  cir¬ 
cuit  theory  .  .  .  new  circuit  section  .  .  . 
easier  to  use,  abbreviated  style  of  pres- 


If  you  are  unable  to  obtain  your  copy 
of  the  new  RC-15  locally,  send  35 
cents  to  RCA,  Commercial  Engineering, 
Section  W-40L  ,  Harrison,  New  Jersey. 


TU»t  DiPAKTMtMT 

RADIO  CORPORATION 
of  AMERICA 

H  APR  ISOM,  M.J. 


as  a  source  of  pre- 
cision  -  made 
WASHERS  and 
STAMPINGS 
manufactured  to 
your  specifications 


CUP  WASHERS  manutactured  t 
for  Binding  Screws  specification 

WHITEHEAD  STAMPING  CO 


1691  W.  Lafayette  Blvd. 


Detroit  16,  Michigan 


N.W.L  CUSTOM  MADE 

EUCTMCjIL 

COILS  &  TRANSFORMERS 

FOR  ELECTRONIC  APPLICATIONS 

More  than  20  years  of  special  coil  and  transformer 
manufacturing  for  industry,  laboratory,  research 
and  instrument  makers. 

•  Units  50  VA  to  200  KVA.  25  to  400 
Cycles  only. 

•  Prompt  Service  on  single  or  small  lots. 

•  Specialist  in  special  transformers  A 
coils  for  research,  eiperimental  and 
product  development  work. 

Nothelfer  Winding  Laboratories 


9  Albermarle  Ave. 


Trentoa  3,  N.  J. 


i 


ALLEN 


PRiCISION 


APPARATUS  CO.,  Inc 
97-77  Horace  Harding  Blvd 
Elmhurst  1 0,  N.  Y. 


THE  ALLEN  MFC.  COMPANY 

HARTFORD  T,  CONNECTICUT,  U.S.A. 


NEWS  OF  THE  INDUSTRY  (conHniiwI) 

D.  Little,  Inc.,  Cambridge,  Mass., 
industrial  research  organization. 


Tcstinc 


Protect 


Rudolf  Feldt  is  now  in  charge  of 
the  C-R  Oscillograph  Manufactur¬ 
ing  Dept,  of  Allen  B.  DuMont  Labs., 
Inc.,  with  headquarters  in  the  Clif¬ 
ton  plant. 


Unparalleled  and  high- 
est  practical  order  of  . 
obsolescence  insurance —  *■  ogier 

thru  use  of  the  precision  12  element, 
free-point  Master  Lever  Selector  System. 

*  Teslinq  a  tub*  for  Just  on*  B*l*ct*d  charact*r- 
istic  do**  not  nocossarily  r*T*ol  its  ovorall  p*r- 
loruonc*  capobiliti**.  Eloctronie  tub*  circuits 
look  for  mor*  than  fust  Mutual  Conductance  or 
other  single  factor.  In  the  Precision  Master 
Electronic  Tub*  Test  Circuit,  the  tub*  under  test 
is  subjected  to  appropriately  phased  and  se¬ 
lected  individual  element  potentials  and  is 
electro-dynomically  swept  over  a  complete  Path 
of  Operation  on  a  sinusoidal  time  bos*.  Encom¬ 
passing  a  wide  rang*  of  plot*  family  chorocter- 
istic  curves,  this  complete  Path  of  Operation  is 
outomaticaUy  integrated  by  the  indicator  meter 
in  the  positive,  direct  and  non-confusing  term* 
of  Replace-Weok-Good. 


Arthur  B.  Bronwell,  professor  of 
electrical  engineering  at  North¬ 
western  U.,  was  made  secretary  of 
the  American  Society  for  Engineer¬ 
ing  Education. 


Victor  F.  Ragni,  electrical  engi¬ 
neer,  has  been  appointed  <to  the  re¬ 
search  staff  of  Batelle  Institute, 
Columbus,  Ohio,  where  he  will  be 
associated  with  its  division  of 
industrial  physics. 


Howard  W.  Russell,  chief  physicist 
of  Battelle  Institute  since  its  origin, 
was  recently  made  an  assistant  di¬ 
rector.  During  the  war  years,  he 
headed  Battelle’s  work  on  the  Man¬ 
hattan  District  project. 


Robert  F.  Herr,  Philco  vice-presi¬ 
dent  in  charge  of  the  service  divi¬ 
sion,  was  elected  to  the  board  of  di¬ 
rectors  of  the  Company. 


NON-CORRODING  "ALLENS 


for.  applications  where  steel  is 
subject  to  excessive  moisture. 


Warren  Master  was  recently 
appointed  rectifier  engineer  at  Rich- 
ardson-Allen  Corporation.  For  sev¬ 
eral  years  prior  to  his  present 
connection  he  was  associated  with 
Federal  Telephone  and  Radio 
Corporation  as  development  engi¬ 
neer  on  selenium  rectifier  equip¬ 
ment. 


chemical  fumes  or  corrosive 


Model  10-12P;  In  sloping,  porteble  hard¬ 
wood  case  with  tool  compartment  and 

hinged  removable  cover . $86.15 

Alio  available  in  counter  and  rack-panel 


vapors.  Made  of  "18-8  Type 


Compare  These  Features 

THE  NEW  SERIES  10-12  TUBE  MASTER 

•  Facilitiea  to  12  element  prongs. 

•  FUoment  voltages  from  .75  to  117  volts. 

•  Tests  the  new  Noval  S  pins;  5  and  7  pin 
acorns;  double  capped  HJ.  amplifiers;  low 
power  transmitting  tubes;  single-ended  F.M. 
and  T.V.  amplifiers,  etc. 

•  ISOLATES  EACH  TUBE  ELEMENT 
REGARDLESS  OF  MULTIPLE  PIN  POSITION. 

•  DUAL  "special-purpose" 
short  check  sensitivity. 

•  Battery  Tests  under  dynamic  load  conditions. 

•  Built-in  brass-geared  roUer  chart. 

•  4Vt"  Full  Vision  Meter. 

•  Panel  Extractor  Fuse  Post 

ASK  TO  SEE  the  new  "Precision"  Master 
Electronomic  Test  Instruments  on  display  at  oU 
leading  radio  ports  ond  equipment  distributors. 
Writ*  for  Precision  1948  catalog  describing  the 
Electronomic  tub*  performance  testing  circuit. 


Stainless,  non -heat  treated,  non 


Set  screws:  stock 


Edward  S.  Maury,  formerly  re¬ 
search  engineer  for  Signal  Corps 
Engineering  Laboratories,  is  now 
manager  of  instrument  sales  at 
Roller-Smith,  Bethlehem,  Pa. 


sizes  #6  to  H"  diameter;  cap 


screws:  #8  to  H".  N.C.  threads 


Roger  J.  Pierce  was  promoted  to 
manager  of  radio  communications 
at  Mutual  Telephone  Co.  of  Hawaii. 


only.  Class  3  ht;  Allen  pre 


cision  fastenings.  .  .  Order  of 


Samuel  Seely,  previously  asso¬ 
ciate  professor  of  electronics  at  the 
Naval  Postgraduate  School  at 
Annapolis,  is  now  professor  of  elec¬ 
trical  engineering  at  Syracuse  Uni¬ 
versity.  He  joined  MIT  Radiation 
Laboratory  in  1941,  and  spent  con¬ 
siderable  time  in  the  southwest 
Pacific  area  in  charge  of  a  group 
of  radar  experts  attached  to  Gen¬ 
eral  MacArthur’s  headquarters. 


local  Allen  Distributor, 


or  write  us  for  samples  and 


literature. 


Export  DMsIen:  459  Broadwoy,  New  York  City,  U.S.A. 
Cables:  MORHANEX 
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Studio  Volocit 

Modolt  RSOM,  II 

Ust  980.00 


Microphonos 


lomlc 


Addrooo  Inqulrr 
attention  Dept.  1 


Ampemte  microphones 


The  ultimate  in  microphone 
quality,  the  new  Amperite  Ve-  ^ 
locHy  has  proven  in  actual  prac- 
tice  to  give  the  highest  type  of  | 
reproduction  in  Broadcasting,  I 
Recording,  and  Public  Address,  f 

Th*  major  disadvaijtage  of  pre-war  \  ^ 
velocities  hot  been  eliminated— name-  ^ 
hr  “boominett”  on  close  talking. 

•  Shout  right  into  the  new  Amperite 
Volocity  —  or  stand  2  foot  away  —  the 
quality  of  reproduction  is  always  ex¬ 
cellent. 

•  Harmonic  distortion  is  loss  than  1  % 
(Note:  best  studio  diophrogm  mike  is 
500%  higher). 

•  Practically  no  anglo  discrimination 
.  .  .  120°  front  and  bock.  (Best  studio 
diaphragm  microphones  —  discrimina¬ 
tion  800%  higher.) 

•  One  Amperite  Velocity  Microphone 
will  pick  up  an  entire  symphony  or¬ 
chestra. 

There  is  an  Amporito  Microphono  for  ^ 
every  requirement. 

WRITE  FOR  ILLUSTRATED  4-PAGE 
FOLDER  giving  full  information 
and  prices. 

~Amperite  (ompany 


(or  Public  Addreiss 

Models  RBMO,  RBLO 

Ust  $42.00 


561  BROADWAY 


NEW  YORK 


**Kontak'*  Mikes 
Model  $KH.  list  $12.00 
Model  KKH,  list  $18.00 


In  Canada: 

Atlas  Radio  Corp. 

$60  Klnf  St.  W..  Toronto 


Power  for;  DEVELOPMENT. . . 

RESEARCH... H.V;  nsn  IN  INDUSTRY 

The  Dortnitzer  Model  13  Laboratory  Modulator  Is  designed  specifically 
for  research  in  the  fieids  of  poise  power  generation.  As  such  it  is  in  use 
in  many  of  the  foremost  scientific  IcdMrotories  in  the  world;  it  is  an 
invaluable  precision  tool  for  high-frequoncy  studies  and  tests  on  r.f. 
equipment  including  tubes,  transmission  lines,  waveguides,  directional 
antennas,  etc.  It  is  becoming  on  indispensable  instrument  for  certoin 
lines  of  industrial  development  and  design. 

Complete  descriptive  Information  will  be  sent  upon  request. 


DONMITZBR  THVRATIION 
nULK  MOOULATOII 

FCHI  v.M.r. — 

•  .H.r.  STUDIES 


ELECTRICS,  MANUFACTURING  CORP. 

- 

782  COMMONWEALTH  AVENUE.  MSTON  15.  MASS 


.  »  8t  lemev! 


TRANSFORMERS  •  COILS 

Any  or  all  Types  buUt  to  individual  specifications 
RESEARCH  -  DESIGN  -  PRODUCTION 
Single  Items  or  Quantity  Production 

GOSLIN  ELECTRIC  AND  MANUFACTURING  CO. 

2921  WEST  OLIVE  STREET  BURBANK,  CALIFORNIA 


For  A  Better  Job  in  Radio— 

MODERNIZE 
YOUR  "PLANT" 

*  “Your  “Plant”  is  your  technical 
ability.  Keep  it  up  tn  date! 

Evety  manufacturing  plant  must  maintaun 
a  program  of  modernization.  Equipment, 
methods,  building— all  must  be  kept  u^to- 
date  to  meet  the  swift-moving  demands  of 
today  and  tomorrow.  For.  the  saune  reatsoo 
it  is  importamt  that  you  invest  in  your  own 
"plant”  modernization  prograun. 

If  you  aue  wise,  you  will  match  strides 
with  radio  developments.  You  must  im¬ 
prove  your  technicad  knowledge  not  only 
to  bold  the  job  you  now  occupy,  but  to 
qualify  for  the  better  job  you  want.  QIEI 
offers  you  a  proved  prograun  of  technicad 
self-improvement  for  home  study  in  your 
spaue  time.  Courses  are  constamdy  revised 
and  kept  up-to-date.  CREI  shows  you  the 
way  to  good  pay  and  security  by  providing 
the  "tools”,  you  need  to  build  a  secure 
foundauon  for  your  "plant”. 

Right  now  is  the  time  to  decide  what  the 
next  five  years  wdl  mean  to  your  future.  It 
costs  you  nothing  but  a  few  moments  time 
to  read  the  faas.  Send  in  the  coupon  now! 

FREE  SAMPLE  LESSON 

Now,  sec  for  yourself!  Mail  the  coup9a  for  free 
sample  lesson  and  see  how  simple  it  is  to  study 
at  home  and  improve  your  ability  the  CREI  way. 

"ELECTRON  PHYSICS  AND  ELECTRON  THEORY" 

— This  interesting  lesson  from  the  Radio-Electron¬ 
ics  course  discusses  modem  theories  of  the  com¬ 
position  of  matter  including  Momie  tmtrgy,  and 
their  relation  to  present-day  radio  and  electronics. 

"PICK-UP  TUBES"— ICONOSCOPE  AND  IMAGE 
DISSECTOR  TUBES'* — An  informative  lesson  frooi 
the  Television  course.  These  are  the  fundamental 
pick-up  tubes  of  the  television  camera.  It  pre¬ 
cedes  the  study  of  the  Orthicon  and  the  Image 
Onhicon. 

MAIL  COUPON  FOR  FREE 
BOOKLET  &  SAMPLE  LESSON 


MAIL  COUPON  rOR  TNCS  BOOKLET 


CAPITOL  RADIO  ENGINEERING  INSTITUTE 
16th  A  Park  Road,  N.W..  Dept.  E- 12.  Wash.  10,  D.C. 
Mall  me  ONE  FREE  sample  lesson  and  your  34- 
paae  booklet,  *'CBE1  Training  for  Your  Bkter  Job 
In  Radio  Electronics".  1  am  attaching  a  brleT 
resume  of  my  radio  experience.  eduraUon  and  pres¬ 
ent  position. 

*^0N?  O  PRACTICAL  RADIO-ELECTRONICS 
COURSE  □  PRACTICAL  TELEVISION 


CITY  . . . ZONE. 


□  I  am  entitled  to  training  under  the  Q.  I.  Bill. 
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PRECISION  PAPER  TUBE  CO, 


The  Quadriga  Manufacturing  Co 


The  JAMES  KNIGHTS  CO 

SANDWICH,  ILLINOIS 


Bobbin -wound 
Coils 


The  "Round  Robin"  oi 
user*  unanimously  op- 
proTe  Precision  Bobbins 
for  all  electrical  and  elec-  I 

tronic  applications.  ~ 

Dielectric  ^rait.  Fish 
paper.  Cellulose  Acetate 
or  combinotions.  To  your  specilications. 
Any  coil  shape.  Let  us  make  up  samples 
lor  you.  Also  Paper  Tubes. 


WASHERS  AND 
METAL  STAMPINGS 


TO  YOUR  SPECIFICATIONS 


Special  alloys,  carbon  steel,  ony 
iinish. 

SEND  FOR  CATALOG 


2041  W.  CHARLESTON  ST.,  CHICAGO  47,  ILL. 
Plant  No.  2  —  79  Chapel  St.,  Hartford,  Conn. 


Inc.  1094 

221 A  W.  Grand  Ave.. 


ROUND*  SQUARE > RECTANGULAR 


Chicago  10,  III. 


LAMINATED  PLASTICS 


PIlBIIOl  FibrO  on-,  artd  chemical-resitHitg  sheets  of  high  dielactric  strength. 

*  *  *  Supplied  in  black  and  natural  color.  Standard  sheets  approximately 
49  X  49  inches.  Thicknesses  from  .010  to  9  inches.  Rods  and  hrbes. 

YUlCSniZCd  Fibro  uniform,  high-grade,  hard  fibre  in  sheets  56  X  90 

inches  to  save  waste  In  cutting.  Smaller  sheets  if  desired.  Also  in 
standard-size  rods. 

FABRICATED  PARTS  •  TAYLOR  INSULATION  •  SAOIT  GEAR  STOCK 
We’re  ready  whenever  you  ore.  Send  b/uepnnft. 


TAYLOR  FIBRE -COMPANY 

Pacific  Coast  Plants  La  Vessse.  CoUfonsia  •  Offices  in  I 


HI 7  CRYSTAL  FOR 
AIRLINES  AND  VHF  EQUIPMENT 


STILL  UNQUESTIONABLY  THE  FINEST 

Tlx  COLLINS  Custom  Built  FMIAM  Tuner 


Especially  designed  for  all  types  of 
airline  and  VHF  equipment,  the  H17 
"Stabilized"  Crystal  is  rendering  outstand¬ 
ing  periormance  in  this  equipment.  Pin 
spacing  permits  two  units  to  be  mounted 
in  loctal  socket. 

When  developing  new  equipment,  write 
)K  tor  pre-production  samples.  Just  ad¬ 
dress  the  Specification  Department. 

Write  For  Illustrated  Folder 


This  tuner  has  received  wide  acclaim  throughout 
the  country  as  the  best  medium  for  reception  of  FM 
and  AM  broadcasts.  Many  extra,  personal  acces¬ 
sories  may  be  ordered  with  the  tuner  to  make 
it  exactly  what  you  want.  Its  17  tube  circuits  em¬ 
ploy  Armstrong  FM,  full  complement  of  vacuum 
tubes,  self-contained  power  supply  and  latest  cir¬ 
cuit  developments.  Write  for  full  information 
about  this  marvelous  product. 


126  PARK  ST. 


WESTFIELD,  N.  J 


TtUpbone:  Vt’estfUld  2-4390 
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NEW  BOOKS 


FULL-WAVE  POWER  RECTIFIERS 

FOR  FULL  250  VOLTS  DC  OUTPUT 


Industrial  Electronics 
Maintenance 

By  R.  (C.  Roetger.  Prentice-Hnll.  Inc., 
Xew  York,  1947,  190  }mges,  $3.50. 

As  CLEARLY  stated  at  the  outset, 
this  is  a  trade-school  text  intended 
to  familiarize  electrical  service  men 
with  th#  principles  of  modern  elec¬ 
tronic  control  devices,  other  than 
communications  equipment.  Indus¬ 
trial  electronics  maintenance  is 
both  preventive  and  corrective,  and 
keeping  factory  machinery  in  good 
order  with  the  minimum  of  break¬ 
downs  requires  a  simple  under¬ 
standing  of  circuits,  the  actual  com¬ 
ponents,  their  installation  and  hook¬ 
up  in  the  machine  they  control,  and 
a  practical  knowledge  of  magnetic, 
electromechanical,  pneumatic,  hy¬ 
draulic  and  optical  control  elements. 

Circuit-testing  equipment,  the 
keeping  of  records,  and  trouble¬ 
shooting  are  well  emphasized.  The 
only  presupposition  is  that  of  a 
fundamental  training  in  electricity. 
Typical  circuits  of  modern  applica¬ 
tions  of  electronic  control  are  given, 
together  with  their  explanation  so 
the  student  should  be  well  prepared 
to  handle  any  specific  piece  of  equip¬ 
ment  with  the  aid  of  manufac¬ 
turer’s  literature. 

This  book  clearly  identifies  and 
explains  the  workings  of  industrial 
electronic  equipment  with  a  mini¬ 
mum  of  mathematical  “whys  and 
wherefores.”  It  emphasizes  that  in 
the  long  run  the  cheapest  mainte¬ 
nance  is  an  ample  supply  of  spare 
parts  and  frequent,  sensible  replace¬ 
ments  before  failures  actually 
occur. — JAMES  VAN  VOAST 


Gas  Rectifiers  &  Thyratrons,  Vi  to  20  amperes 


NATIONAL  ELECTRONICS,  INC.  GENEVA,  ILL 


WITH  CUSTOM-BUILT  FEATURES 

Design  of  Bardweli  &  McAlister's  New  Commercial  Amplifiers 
embodies  the  principles  which  have  been  proven  in  custom-built 
units  developed  in  the  Motion  Picture  Industry,  where  quality  is 
requisite.  Fully  licensed. 


25w.  models  operate 
up  to  16  indoor  speak¬ 
ers,  effectively  cover 
ou.door  audience  of 
8000. 


12w.  models  operate  up 
to  8  indoor  speakers, 
effectively  cover  out¬ 
door  audience  of  2500. 


Designed  &  fabricated 
by  manufacturers  of 
high  quality  Sound  & 
Recording  Equipment 
for  the  Motion  Picture 
Industry.  Union  made. 


2  to  4  high  gain 
inpufchannels 
and  2  to  4  high 
or  low  gain  radio 
or  phonograph 
input  channels. 


Fundamentals  of 

Electricity  and  Magnetism 

By  Leonard  B.  Loeb.  John  Wiley  and 
Sons,  Inc.,  Neiv  York,  1947,  669  pages, 
$6.00. 

This  is  the  third  edition  of  a  text¬ 
book  first  published  in  1931,  de¬ 
signed  to  meet  the  needs  of  second- 
year  students- of  engineering,  phys¬ 
ics,  and  chemistry  at  the  University 
of  California.  The  book  is  designed 
to  cover  the  fields  of  electricity, 
magnetism  and  atomic  structure, 
and  this  new'  edition  differs  from 
the  older  ones  primarily  in  a  con¬ 
densation  of  the  historical  survey 


With  or  without 
professional  ’“T* 
type  bass  and 
treble  equalizers. 


Output  impedances 
500,  250,  16  &  8 
ohms.  Overall  gain 
105  db.  Hum  level 
85  db  below  full 
output. 


High  fidelity  reproduction 
at  any  setting  of  volume 
controls  up  to  full  rated 
output  with  less  than  4X 
distortion. 


Frequency  response 
flat  within  db  from 
50  to  10,000  cycles. 


Write  today  for  informative  catalog  &  Technical  data 
Dealer  inquiries  invited. 


ELECTRONIC  DIVISION 

BARDWELL  &  McALISTER,  INC 

BOX  1310,  HOLLYWOOD  28,  CALIFORNIA 


PRODUCT 
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TYPE  E  &  F 
CONDENSERS 


JOHNSON 


<t  tuutte  Ot  ^«uCi» 


RAWSON  METERS 


E.  F.  iOHNSOH  CO.  W«SECA,  MINN. 


Special  apparatus  built  to  order 


RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

ni-a  Potter  St.  Cambridge,  Moss. 

Kepresentatives 

Chicago  Los  Angeles  New  York  City 


MULTIMETERS  and  REGULAR  METERS 

AC  and  DC  types,  high  accuracy,  multiple 
ranges.  2  microamperes  to  1  ampere  I>C. 
2  milliamperes  to  J  amperes  AC. 
ELECTROSTATIC  VOLTMETERS 
Ranges  150-v.  to  35.000-v.  AC  or  DC.  Re¬ 
sistance  exceeds  million  megohms.  Can 
measure  static  electricity. 

FLUXMETERS 

Laboratory  and  production  measurements 
on  magnets  and  magnetic  circuits.  Single 
push  button  return-to-zero. 

WATTMETERS 

High  sensitivities,  low  power  faaors.  -New 
types  soon  to  be  announced. 


Rugged  and  compact,  JOHNSON  Type  E 
and  F  condensers  for  medium  and  low  power 
transmitters  have  more  capacity  per  cubic 
inch  and  occupy  less  panel  space  for  their 
rating  than  any  other  condenser  on  the 
m.irket. 

FEATURES 

Heavy  aluminum  plates  .032"  thick,  with 
rounded  edges  for  maximum  voltage  rating 
.  .  .  Heavy  aluminum  tie  rods  Va"  diameter 
for  frame  strength  and  rigidity  .  .  .  Steatite 
insulation  .  .  .  Stator  mounted  above  to 
reduce  capacity  to  ground  .  .  .  Heavy  phos¬ 
phor  bronze  contact  springs,  cadmium  plated 
.  .  .  Center  contaa  on  dual  models  .  .  . 
Chassis  or  panel  mounting  .  .  .  Stainless 
steel  shafts  .  .  .  Front  and  rear  shaft  exten¬ 
sions  permit  ganging.  In  addition  to  mount¬ 
ing  foot  shown,  removable  single  hold 
brackets  are  furnished  so  condenser  may 
be  inverted  from  position  shown,  or  other 
components  mounted  above. 


Types: 

501 A 
S01B 
50IC  • 

Accuracy 
Vi  of  1% 


NEW  BOOKS  (continued) 

throughout  the  text,  it  seems  unfor¬ 
tunate  that  the  discussion  of  the 
important  m.k.s.  system  should  be 
relegated  to  a  mere  footnote  on 
p  31.  In  view  of  the  relatively  elab¬ 
orate  treatment  of  electromagnetic 
systems  of  units  and  dimensions,  it 
seems  unfair  to  refer  only  to  the 
size  of  the  m.k.s.  units  relative  to 
those  in  the  various  e.g.s.  systems, 
ignoring  the  fundamental  question 
of  dimensions,,  which  form  a  large 
and  essential  contribution  of  the 
m.k.s.  system. 

A  large  and  useful  collection  of 
problems  is  to  be  found  at  the  end 
of  this  extensive  book. 

— N.  H.  Frank 


Fluorciveent  Lighting  Manual 

By  Charles  L.  Amick.  McGraw-Hill 
Book  Co.,  Ince,  New  York,  N.  Y.,  Sec¬ 
ond  Edition,  1947,  318  pages,  $4.00. 

This  comprehensive  book  cover¬ 
ing  electrical  characteristics,  illu¬ 
minating  properties,  maintenance, 
and  installation  of  fluorescent  lamps 
has  now  been  revised  to  include 
data  on  more  recent  equipment  and 
practices.  Many  examples  of  light¬ 
ing  flxtures  and  installations  are 
given.  Valuable  in  the  planning  of 
factory  or  office  lighting,  this  vol¬ 
ume  will  also  be  of  interest  to  radio 
engineers  concerned  with  the  sup¬ 
pression  of  radio  interference  aris¬ 
ing  from  fluorescent  lamps. — e.m.r. 


Getting  a  Job  in  Television 

By  John  Southwell.  McGraw-Hill 
Book  Company,  Inc.,  19^7,  120  pages, 
$2.00. 

This  is  a  book  for  those  who  know 
nothing  about  television  except  that 
they  want  to  get  into  it.  Written 
in  an  informal  conversational  style, 
it  briefly  outlines  the  types  of  jobs 
to  be  found  in  the  fields  of  direct¬ 
ing,  writing,  acting,  set  designing, 
and  engineering.  It  will  be  of  value 
mostly  to  those  young  hopefuls  who 
want  to  write  or  act,  by  reminding 
them  gently  that  they  must  be 
equipped  with  more  than  ambition 
and  that  experience  in  allied  arts 
(radio,  stage,  motion  pictures)  is 
the  best  wedge.  An  engineer  inter¬ 
ested  in  television  will  find  the  book 
useful  as  a  present  to  his  friends 
or  relatives  in  the  young  hopeful 
class. — E.H.A.  , 


;  SAVE  MONEY... USE 

FEDERAL 

i  SHORT  RUN  STAMPINGS  . 

Whenever  you  need 
accurate  high  quality 
stampings  from  almost 
any  material,  specify 
FEDERAL  stampings.  > 
You  are  sure  to  be 
pleased,  and  you  will 
save  money  too! 

FASTER  DELIVERIES 
SAVE  YOU  TIME! 

Speedy  shipments 
save  you  valuable 
time  on  design  changes 
or  important  experi¬ 
mental  work.  Helps 
you  moke  faster  de¬ 
liveries  on  special 
orders. 

mSEND  FOR  FREE 
BULLETIN  TODAY 


FEDERAL 

TOOL  &  MFC.  COMPANY 

3216  Wash.  Ave.  N.,  Minneapolis  12,  Minn. 


•  ALL  OHMAGES 

•  ALL  TOLERANCES 


Vs  WATT-1  WATT -2  WATT 


iiTOsacowns'K 

diale  Deli'®'*” 

•  ... 


LEGRI  0  COMPANY,  Inc. 


846-850  Amsterdam  Avenue 
New  York  25,  N.  Y. 


I  *"RESlSTORS  tS  OUR^BU^ESS'' 
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NEW  lOOKS  (contliMMd) 

and  an  expansion  of  the  material  on 
atomic  structure  and  modem  phys¬ 
ics.  A  knowledge  of  elementary 
differential  and  integral  calculus  is 
assumed. 

The  book  should  be  of  consider¬ 
able  interest  to  a  wide  variety  of 
readers,  primarily  for  the  more 
modern  material  on  atomic  struc¬ 
ture,  nuclear  phenomena,  gaseous 
conduction,  photoelectric  and  ther¬ 
mionic  effects,  and  modem  techni¬ 
ques  of  electrical  and  magnetic 
measurements. 

The  modern  material  referred  to 
above  is  to  be  commended  highly. 
It  embraces  a  surprisingly  large 
number  of  topics,  is  relatively  easy 
to  read,  and  presents  a  large  num¬ 
ber  of  quantitative  relations,  most 
of  which  are  of  necessity  stated 
without  proof.  It  thus  forms  an  ex¬ 
cellent  introductory,  up-to-date  sur¬ 
vey  of  these  broad  fields  of  physical 
inquiry.  On  the  other  hand,  the 
classical  development  of  the  funda¬ 
mentals  of  electricity  and  magne¬ 
tism  leaves  much  to  be  desired.  The 
order  of  presentation  follows  the 
standard  line  of  many  of  the  older 
books  on  the  subject  This  adher¬ 
ence  to  the  older  conventional  order 
of  topics,  starting  with  magnetism, 
makes  even  more  difiicult  the  in¬ 
herently  difficult  task  of  achieving 
unity  and  coherence  of  the  subject 
as  a  whole.  The  treatment  of  the 
magnetic  field  is  based  almost  ex¬ 
clusively  on  the  concept  of  the  mag¬ 
netic  pole,  focussing  the  readers’ 
attention  on  these  “sources”  of  the 
magnetic  field,  so  that  the  funda¬ 
mental  nature  of  the  source-free 
field  of  magnetic  induction  fails  to 
appear  in  its  proper  emphasis. 

Although  basic  definitions  are 
presented  in  very  great  detail,  there 
are  occasional  lapses  in  precision  of 
statement.  Thus,  for  example,  on 
p  219  the  statement,  “Since  the  in¬ 
ternal  resistance  of  a  charged  con¬ 
denser  is  very  low,  the  discharge  of 
a  large  capacity  at  a  high  voltage 
will  give  instantaneous  currents  of 
high  value”,  is,  to  say  the  least, 
somewhat  puzzling.  It  is  curious  to 
note  that  the  Maxwell  equations  are 
written  for  a  lefthanded  coordinate 
system,  with  the  consequent  result 
of  an  unfamiliar  array  of  algebraic 
signs. 

Although  this  reviewer  has  no 
quarrel  with  the  Gaussian  system 
of  units  employed  generally 


QUICKfR...  AT  lOMffR  COSTI 

*1^  logical  appfxwch  to  any  aound  systani  plan¬ 
ning  proUatn  it  to  first  salact  tha  ipaakar  or 
•pooksrs  capabla  of  propar  covaraga  and  quality 
^  raproduction.  Onca  tha  ipaakan  bava  baan 
daci<M  upon,  tha  aalaction  of  tha  corract  aiaa 
ampliftar  bacomas  a  routina  mattar  of  totalling 
tha  poarars  raquirad  for  tha  individual  spaakara. 
Tha  many  UNIVERSITY  spaakara  now  avail- 
abla  raadily  solva  this  problani.  Includad  mn 
q>aakars  for  avary  class  of  aarvica— low  powar, 
aupar  powar,  diractional,  radial,  azplooion>prt(of, 
aubmarganca-proof,  high  fidality,  paging  talk- 
back  and  othara. 
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SPEAKERS'  ' 
-  Whita  Ploint. 


Cut  your  production  costs,  increase  your  output  by  controiling  process 
cycles  with  versatile,  efficient  electric  synchronous  motor  timers.  Use 
them  in  your  own  operations;  specify  Industrial  Timers  for  your  prod- 
ucts.  You  get  longer  service  and  unquestioned  accuracy 
with  Industrial  Timer  equipment. 

Two  widely  used  Industrial  Timers! 

L  Delay  Series — May  be  incorporated  in  assembly 

as  a  unit.  Meter  type  mount  allows  flush  panel  installa- 
tion.  Automatic  re-set,  adjustable  timing  cycle  up  to  5 
minutes.  Small  size.  Both  screw  and  solder  type  terminal 
connection.  Available  in  various  voltages  and  frequen¬ 
cies.  Used  on  conveyors,  molding  presses,  in  diathermy 
and  vacuum  tube  operation. 

Iw  Automatic  Re-Set  Timer — P  Series — Controls  time  of 
I  exposure  to  light,  heat,  electric  current  or  agitation, 
n  Instant  push-button  operation— automatic  re-set.  Can  be 
d  operated  by  remote  control  positions.  Available  in  maxi- 
I  mum  time  cycles  from  15  seconds  to  minutes. 

I  We  manufacture  more  than  400  types  of  electric  time 
P  controls  for  specific  jobs.  Write  us  your  requirements. 


KNOWN  THE  WORLD  OVER"  NEWARK,  N.  J. 
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FLUXES 


i  SODERING' 
BRAZING  &  WELDING 

L.B  *IL(N  CO  INC  Ckxatt  31,111. 


sutwtnsL 


ELECTRO  ENGINEERING  WORKS 


6021  COLLEGE  AVENUE  •  OAKLAND  11,  CALIFORNIA 


GARDINER 


REX  RHEOSTAT  CO 


ELECTRON  TUBE 
MACHINERY 
OF  ALL  TYPES 

STANDARD 
AND  SPECIAL 
DESIGN 


Solve  Wire 
Stripping 
Probloms  with 
i"SPEEDEX" 


EVe  sp^ialiiv  in 
Equipment  and  Methods  ^ 
for  the  manufacture  of 

RADIO  TUBES 

CATHODE  RAY  TUBES  « 

FLUORESCENT  LAMPS  | 

INCANDESCENT  LAMPS 
NEON  TUBES 
PHOTO  CELLS 
X-RAY  TUBES 
GLASS  PRODUCTS 

Production  or  Laboratory  Basis 


XSa****""^  “*S  IT  MAKES” 

The  famont  ‘CBaeedex”  Wire  Stripper  complete 
with  7  Interchanieable  bladei  tor  ttrippina  any 
tlia  wire  from  No.  8  to  No.  30  will  be  the  handleet 
tool  In  the  ihop.  Strips  800  to  1000  wires  per 
hour— cuts  wires  too.  lust  press  the  handle  and 
the  job  Is  dono.  For  uso  with  solid  or  strandod 
wires.  Write  today  for  cataloi  of  3.000  elec¬ 
tronic  products. 

GENERAL  CEMENTmfo  co 

ROCKFORD,  ILLINOIS,  U.  S.  A. 


FOR  SALE 

8-HEAD  STEM  AND 
ELECTRODE  MAKING 
MACHINES 

2-3  wook  doliTory.  For  comploto  dotaila 
contact: 

HAYDU  BROTHERS.  Monufacfareri 

PlolnAold,  N.  J. 


Koh/e  ENGINEERING  CO; 

1309  SEVENTH  STREET 
NORTH  BERGEN,  N.  J.,  U.  S.  A. 


WE  manufacture  a  complete  line  of  equipment 

SPOT  WELDERS,  electric  from  H  to  50  KVA  .r, 

TRANSFORMERS,  special  and  standard  types 

INCANDESCENT  LAMP  manufacturln*  eQUlpment  rr,,;,  iiii 

FLUORESCENT  TUBE  ilAKINO  EQUIPMENT  ill:  “ 

ELECTRONIC  EQUIPMENT,  vacuum  pumps,  eto.  ^  ^ 

WITT  GLASS  SLICING  and  cuttlnc  machines  for  laboratory  use 
GENERAL  GLASS  working  machines  and  burners 
COLLEGE  GLASS  WORKING  units  for  students  and  laboratory 
EISLER  ENGINEERING  CO. 

731  So.  13th  St.  (near  Avon  Ave.)  Newark.  New  Jersey 


FINE  RIBBONS 
OF 

TUNGSTEN  and  MOLYBDENUM 

Quality  and  accuracy  in  our  fabrica¬ 
tion  of  Tungaton  &  Molybdonum  Rib¬ 
bons  haTO  chosactoriaod  our  aorrico 
to  tho  Electronic  'ndustry. 

A  development  of 


1  PROMPT  DELIVERY! 

gjk  ■.  B-2  BLOWER  FOR  COOUNC.  Do-  E-3  BLOWER  FOR  VENTILATION. 

SL  ;  livers  32  CFM  for  ventilating  and  Delivera  lOO  f^M.  Assures  com- 

SB  ;  for  cooling  electronic  tubes,  pro-  tort  in  small  room  areas.  Quiet,  no' 
jectors.  Powered  by  SM  univer-  radio  intorforenca.  Shaded  pole 
sal  motor  designod  for  efficient,  motor,  11 0-volt.  60  cycle  AC  only. 
.  :  lenglifeperfermance,110voM,60  Unit  6'A*  by  Furnished  with 

cycle  AC-DC.  Unit  SVi'x  3'/i'x  3>a'-  mounting  brachoL 
eetcis  SMALL  MOTORS,  INC.,  OEPT.  SO,  2076  ELSTON  AVE..  CHICAGO  14 


ELECTRONIC  EQUIPMENT 

Custom  Built 
for  Your  Job 

BUCK  ENGINEERING  CO..  4bc. 
37  Marey  St.  Froaheld,  N.  J. 


Make  it  a  HABIT  ...  to  check 
this  page— EACH  ISSUE 

THIS  (XINTACTS  SECTION  supplements  other 
advertising  In  this  Issue  with  these  additional 
announcemenus  of  products  and  terrlcca  easentlal 
to  offleient  and  economical  operation  In  the  field 

of 

ELECTRONICS 


MICROMETER 

FREQUENCY 
METER 

LAMPKIN  LABORATORIES 

Bradenton,  Fla.,  U.  S.  A. 


VITREOUS 

ENAMELED 


High  Voltage  Filament  and  Plate 
Transformers  for  Electronic  Projects 


for 

—  Checking 

Transmitters 
from  100  Ke  to  175  Me. 
within  0.01  per  cent 


■tronp. 


AMERICAN  SMELTING  AND  REFINING  COMPANY 
WHITING,  INDIANA  (CHICAGO) 


ELECTRONICS  — December,  1947 


i 


More  <than 


up-to-the-minute 
RADIO  and  ELECTRONIC 

PARTS 

in  this  just-ofF-the-press 

iCA  CATALOG 

Standard  Items 

NEW  ITEMS 

New  Prices 


SEND 

FOR 

YOURS 

TODAY 


NOTE:  The  new  sensational  ICA  self-service 
MERCHANDISER  IS  READY! 

Write  and  learn^how  to  get  one  FREE 


CORPORATION  OF  AMERICA 

Insuline  Building  -  Long  Islond  City  I,  New  York 
More  than  o  quorter-rentury  of  Quality  production 


Backtalk 


for  Proof  Beyond  Compare 


This  department  is  oper* 
ated  as  an  open  forum 
where  our  readers  may 
discuss  problems  of  the 
electronics  industry  or 
comment  upon  articles 
which  ELECTRONICS 
has  published. 


Try 

RUBYFLUID 

Soldering  Flux 
Send  for  Ruby's  $1  Offer 


Broadcaster  Speaks 
Dear  Sirs: 

It  is  rather  discouraging  to  observe  i 
the  dubious  quality  of  the  receiving 
equipment  presented  to  the  public 
as  high-quality  equipment.  In  the 
average  radio  station,  the  engineer, 
as  a  matter  of  pride  if  for  no  other  | 
reason,  works  hard  to  gain  the  j 
wide-range,  low-distortion  type  of 
emission  that  is  generally  available 
to  the  public.  Neither  time  nor 
money  is  spared  in  the  task,  and  the 
management  seldom  complains  at 
the  outlay  of  cash  to  obtain  the 
result. 

Why  this  type  of  thinking  is  en¬ 
tirely  absent  in  the  receiver  manu¬ 
facturing  industry  has  never  been 
satisfactorily  explained.  The  set 
builders  claim  they  operate  in  a 
highly  competitive  field,  and  that 
“some  other  guy”  turned  out  the 
original  $9.95  job.  If  they  can’t  get 
together  through  their  own  organi¬ 
zations,  such  as  RMA,  then  FCC 
regulation  certainly  seems  in  order. 
At  the  manufacturing  end  of  the 
line,  an  extra  r-f  stage  to  reduce 
image  response,  and  the  handful  of 
of  parts  generally  required  to  fix  up 
the  audio  end  would  make  so  little 
difference  in  the  retail  price  that  it 
seems  criminal  not  to  inciude  them. 

Nobody  screams  when  we  pay 
$200  or  $300  for  one  audio  ampli- 
I  fier,  but  if  the  production  cost  of  a 
complete  receiver  runs  more  than 
$20  somebody  howls  like  a  banshee. 
How  a  designer  can  call  himself  an 
engineer  and  turn  out  the  junk  is 
beyond  comprehension.  The  only 
explanation  is  economic,  of  course, 
but  it  is  hardly  fair  to  the  broad¬ 
caster  to  ask  him  to  uphold  his  high 
standards,  only  to  have  them 
thrown  away  because  some  penny- 
pinching  tin  ear  hasn’t  the  guts  to 


For  $I  Ruby  will  send  you  I  pint  of 
liquid,  one  half  pound  oi  paste 
soldering  flux  and  a  new  booklet 
on  'How  to  Solder." 


"Coprox"  rectifiers  may 
be  your  answer  to  more 
efficient  current  control. 
Their  varistor  character¬ 
istics  make  them  ideal  for 
automatic  current  valv¬ 
ing  current,  limting  cur¬ 
rent  blocking,  as  well  as 
current  measurement. 

Bradley  rectifiers  are 
designed  to  give  you 
trouble-free  service.  Their 
electrical  characteristics 
remain  stable  indefinitely. 
When  operated  within 
normal  rating,  their  life 
is  unlimited. 

Send  for  curves  show¬ 
ing  current,  voltage,  re¬ 
sistance  and  temperature 
charactersitics  of  Bradley 
copper  oxide  rectifiers. 


Take  advantage  oi  this  offer  now! 
Send  your  SI  today  to — 


RUBY  CHEMICAL  CO 


59  McDowell  st. 
COLUMBUS,  OHIO 


illustrated  literature, 
ovatloble  on  request, 
^lows  mcwe  models  of 
copper  oxide  rectifiers, 
plus  a  lirte  of  selenium 
rectifiers  and  photocells. 
Write  for  'The  Bradley 
Line." 


ELECTRONICS 


December,  V. 


-iOWiZONTAl  OiRECTMJY  pattern 
/■  AT  88  MEGACYCLES  < 


THE  BARRY  CORPORATION 

rormarly  1.  N.  tAIIY  CO.,  INC. 

,177  SIDNEY  STREET 
CAMtRIOCE.  MASS, 


BACKTALK  (MHtlnMB) 

build  a  good  set  in  the  face  of  com¬ 
petition. 

The  claim  is  made  that  the  public 
doesn’t  want  high-fidelity  sound.  I 
wonder  of  these  same  people  have 
ever  heard  high-fidelity  equipment. 
The  so-called  listening  tests  have 
been  conducted  for  the  most  part 
under  highly  debatable  circum¬ 
stances.  Certainly  no  one  is  going 
to  like  equipment  of  high  audio 
range  if  that  range  is  coupled  with 
extraneous  noise  and  distortion. 

With  friends  and  neighbors  as 
the  listeners,  and  using  some  pass¬ 
ably  good  audio  equipment  playing 
broadcast  type  transcriptions,  al¬ 
most  without  exception  an  appreci¬ 
ative  response  was  noted,  and,  more 
significantly,  a  willingness  to  buy, 
even  at  an  estimated  cost  of  $300. 
If  the  receiver  manufacturers  can’t 
turn  out  a  comparable  set  on  a  mass 
production  basis  for  this  amount  of 
money,  there  is  certainly  something 
wrong  with  their  production  meth¬ 
ods.  Instead,  the  high-priced  sets 
seem  to  have  all  the  dough  tied  up 
in  the  cabinets — big  walnut  jobs 
with  $9.96  chassis.  Specifically, 
the  changes  needed  in  receivers 
include  a  stage  or  two  of  r-f, 
higher  audio  standards,  certainly 
better  loudspeakers,  and  enclosures 
designed  for  ear,  rather  than  eye 
appeal.  Tuning  indicators  such  as 
the  tuning  eye  would  be  very  de¬ 
sirable,  and  are  indispensible  in  f-m 
receivers.  In  one  of  the  finest  sound¬ 
ing  sets  I  have  seen,  tuning  on  f-m 
was  an  impossible  task,  even  for  a 
trained  man,  and  a  tuning  indicator 
is  certainly  needed  for  the  set  to 
do  justice  when  placed  in  the  hands 
of  thej)ublic. 

I  The  only  other  thing  that  might 
I  be  desirable  is  the  placement  of  a 
I  king-size  stick  of  dynamite  inside 
the  average  juke  box.  This  should 
be  wired  so  that  the  dynamite  ex¬ 
plodes  upon  applying  power  to  the 
amplifier. 

John  L.  Kelley 
Chief  Engineer,  KWWB 
'  Walla  Walla,  Washington 


•  No  Spocial  Orion- 
totlon  Roquirod 

•  Hifh  SoNsItivity 

A  Signal  Strangth 


•  Low  Standing 
Wavo  Ratio 

•  An-Almninum 
Construction 


Here  is  the  first  and  only  FM  Receiving  An¬ 
tenna  to  offer  all  these  features:  Non-Direc- 
tional  Pickup  over  the  entire  FM  J>and — for 
satisfactory  reception  from  all  stations  in  any 
location  regardless  of  direction  of  signal. 
Higher  gain  improves  reception  at  outlying 
sections  of  the  effective  station  area.  Stable- 
Omnidirectional  characteristics — unaffected  by 
rain,  sleet,  or  age.  Small,  rugged,  and  supplied 
completely  assembled — easy  to  install.  Can  be 
used  in  pairs  for  increased  signal  strength  and 
lower  noise.  Can  be  permanently  grounded 
for  protection  against  lightning.  Direct  match 
to  standard  300  ohm  receivers  (matching  unit 
can  be  supplied  to  match  other  impedances). 
No  other  conventional  antenna  offers  all  the 
FM  receiving  advantages  obtained  from  the 
exclusive  design  of  the  RAULAND  Model  1 50 
FM  Receiving  Antenna. 


NON-DIRECTIONAL  DESIGN! 

Groph  above  shows  virtually  circulor 
horizontal  directivity  pattern  at  88  me; 
only  slight  elongation  appears  at  1 08 
me.  Vertical  directivity  shows  no  re¬ 
sponse  to  automobile  ignition  and  other 
man-made  noises;  gives  maximum  noise- 
reducing  benefits. 

*M  d  utdtr  A  (rod  Alford  inventions 


Write  for  Interesting  descriptive  bulletin 


THE  RAULAND  CORPORATION 
4265  N.  Knox  Avenue,  Chicago  41,  Illinois 


Type  M-114 
Standard  Air¬ 
craft  Mounting 
Ruck  for  Elec¬ 
tronic  Equip¬ 
ment.  Per  speci¬ 
fication  JAN-C- 
172 


Control  of 
VIBRATION  and 


.  .  .  with  special  emphasis 
on  the  field  of  electronics 


We  offer  a  complete  line  of  highly  engineered 
Vibration  and  Impact  isolators  for  commercial,  in¬ 
dustrial  and  military  applications . . .  also  an  Engi¬ 
neering  consulting  service  on  special  problems. 

letter  from  you  will  give  .. .... _ 

us  the  opportunity  to  dem¬ 
onstrate  how  we  can  help 


Console  For  Dubbing,  pictured  on 
the  front  cover  of  Electronics 
November  issue  and  further  de¬ 
scribed  on  p  142  of  that  issue,  is 
used  by  Reeves  Sound  Studios.  The 
editors  inadvertently  used  the  word 
“Laboratories.” 


Catalogue  on  Request 
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#  SEARCHLIGHT  SECTION 


WESTINGHOUSE 

RESEARCH 

Immediate  Openings  in 
PITTSBURGH 

PHYSICIST  of  Ph.D.  level  interested  in  the 
theory  of  the  solid  state  to  do  fundamental 
worL  in  ferromagnetism. 

PHYSICIST  of  Ph.D.  level  to  do  fundamen- 
tal  work  in  gas  discharge. 

PHYSICIST  OR  MECHANICAL  ENGINEER 

of  Ph.D.  level  to  do  research  work  in  the 
field  of  friction  under  extreme  pressures 
over  a  wide  range  of  temperatures. 
.INSTRUMENTATION  ENGINEER  to  man¬ 
age  our  instrument  activity. 

RESEARCH  PHYSICIST  OR  VACUUM 
TUBE  RESEARCH  ENGINEER  with  some 
training  in  vacuum  tube  or  x-rays  desirable. 
RESEARCH  PHYSICIST  OR  VACUUM 
TUBE  RESEARCH  ENGINEER  to  work  on 
design  of  high  pmwer  ultra-high  frequency 
oscillator  tubes. 

CIRCUIT  DEVELOPMENT  ENGINEER  OR 
PHYSICIST  to  design  electronic  devices  for 
industrial  ap>()lications  for  industrial  test 
and  processing. 

RESEARCH  PHYSICIST  interested  in  the 
fundamental  properties  of  propagation, 
absorption,  and  scattering  of  microwaves. 

NUCLEAR  RESEARCH  PHYSICIST  for 

fundamental  research  in  nuclear  p>hysical 
p)henomena. 

NUCLEAR  RESEARCH  PHYSICIST  OR 
ELECTRONICS  ENGINEER  interested  in 
development  of  circuits  and  equipment  for 
measurement  of  nuclear  processes,  detec¬ 
tion,  and  measurement  of  nuclear  radiations. 

TOP  FLIGHT  RESEARCH  PHYSICIST  OR 
ENGINEER  capiable  of  heading  group  on 
undervtater  sound  developments. 

RESEARCH  ENGINEER  OR  PHYSICIST 

interested  in  basic  studies  of  underwater 
sound  pihenomena. 

For  application  address  Manager 

Technical  Employment 

306  4th  Ave.  Pittsburgh,  Pa. 


ELECTRONIC  ENGINEER 

Exp>erimental,  design  and  development 
work  on  ultra  high  frequency  equipment. 
(New  York  City) 

To  qualify  must  be  graduate  engineer 
with  extensive  theoretical  and  practical  ex- 
p>erience. 

Replies  will  be  held  in  strict  confidence. 
Write  stating  age,  education,  experience, 
salary  expected  and  availability. 

P-3019,  Electronics 

330  West  42nd  Street,  New  York  18,  N.  T. 


MANUFACTURERS’  REPRESENTATIVE 

New  York  Metropolitan  Area,  Connecticut  and 
New  Jersey,  Callinp  on  Radio  Jobbers,  Manufac¬ 
turers,  Department  Stores,  seeks  additional  allied 
electronic  and  radio  parts  lines.  Organixatlon 
completely  staffed. 

RA-2847,  Electronics 
330  West  42nd  Street,  New  York  18,  N.  T. 


BELGIUM 

American  Firms  desirous  to  extend  their  activity 
to  Belgium,  ore  invited  to  contact  with 

SCX:iETE  INDUSTRIELLE  ALFA 

80.  rua  de  la  Senne 

BRUSSELS 

Oldest  Importer  ot  Amerlcaa  radio,  electrical  aad 
•loetronJc  material. 


- -  I 

KKI'l.lEB  (Box  No.):  AddrcM  to  office  neare»t  you  i 
SEW  YORK:  330  H'.  iind  Bt.  (18)  \ 

CHICAHO:  330  S.  Michigan  .4oe.  (11) 

SAN  FRANCISCO:  68  Post  St.  (i) 

POSITIONS  VACANT 


ENGINEER  OR  Physicist  for  mathematical 
research  work  on  vacuum  tubes.  Should 
have  a  good  knowledge  of  microwave  tubes 
and  electron  optics.  P-2820,  Electronics. 


ELECTRICAL.  ENGINEER  (Electronics  op¬ 
tion).  Young  recent  graduate  with  E.  E. 
degree  to  design  communication  equipment, 
special  electronic  equipment,  special  electronic 
instruments,  electronically  controlled  auto¬ 
matic  equipment  involving  servo-mechanisms 
for  pipe  line  company  affiliated  with  large 
oil  company.  First  class  commercial  radio 
license  desirable.  Some  travel  involved  in 
summer  months.  Winter  months  in  labora¬ 
tory.  Location  eastern  Pennsylvania.  Appear¬ 
ance,  personality  and  ability  to  work  with 
small  group  of  engineers  Important.  State 
age,  experience  and  salary  requirements.  P- 
2  757.  Electronics. 

EMPLOYMENT  SERVICES 

SALARIED  POSITIONS  |2,600-82B,000.  Thi.s 
thoroughly  organized  confidential  service  of 
37  years  recognized  standing  and  reputation 
carries  on  preliminary  negotiations  for  super¬ 
visory,  technical  and  executive  positions  of 
the  calibre  indicated,  through  a  procedure  in¬ 
dividualized  to  each  client’s  requirements.  Re¬ 
taining  fee  protected  by  refund  provision. 
Identity  covered  and  present  position  pro¬ 
tected.  Send  only  name  and  address  for 
details.  R.  W.  Bixby,  Tnc.,  278  Dun  Bldg., 
Buffalo  2,  N.  Y. 


EXECUTIVES  $3,000-825,000.  This  reliable 
service,  established  1927,  is  geared  to  needs 
of  high  grade  men  who  seek  a  change  of  con¬ 
nection  under  conditions  assuring,  if  em¬ 
ployed,  full  protection  to  present  position. 
Send  name  and  address  only  for  details.  Per¬ 
sonal  consultation  invited.  Jlra  Thayer,  Jen¬ 
nings,  Dept.  E,  241  Orange  St.,  New  Haven, 
Conn. 

POSITIONS  WANTED 


DEVELOPMENT  ENGINEER,  age  30,  five 
years  experience  in  manufacture  of  several 
types  of  rectifiers,  including  geranium  diodes. 
PW-2999,  Electronics. 


.MEASUREMENT  AND  Control  Engineer.  Col 
lege  graduate  (Foreign)  6  years  experience 
abroad  in  design,  7  construction  of  electrical 
laboratory  equipment  for  the  supervision  of 
physical  quantities,  seeks  responsihle  position 
in  Los  Angeles,  Calif.  PW-2774.  Electronics. 


BUSINESS  OPPORTUNITY 


For  Sale: 

Nationally  known  quartz  crystal  manufactur¬ 
ing  business.  Large  Western  city.  BO-2842. 
Electronics. 


WANTED 


ANYTHING  within  reason  that  is  wanted  in 
the  field  served  by  Electronics  can  be  quickly 
located  through  bringing  it  to  the  attention  of 
thousands  of  men  whose  Interest  is  assured 
liecause  this  is  the  business  paper  they  read. 


SMALL  MOTORS 

ReprsMntative  wanted  by  mfr.  of  hlfh  Quality 
Motor,  120  H.P.  and  imallor.  should  handle  allied 
lino*  and  mart  be  capable  application  enfinaor. 
Full  dataili  of  allied  linet  in  flret  letter. 

BOX  1498,  1474  Bway.,  N.  f.  C. 


FOR  SALE 

Eaatarn  trenuiormar  plaat.  Wall  aquippad 
— fully  Btafiad — good  buslnaaa.  All  Iyp** 
of  power  traitaformara  up  to  S  KVA,  ehokas 
and  audio.  Spacial  apparatus  tronslormars 
our  apacialty.  Plant  capacity  $75,000 
monthly.  This  is  not  a  sacrifica  aala— ask¬ 
ing  no  good  will,  nat  worth  only.  If  you 
want  to  manufactura  transformara  or  If 
you  ara  a  larga  usar  this  is  worth  invas- 
tigating. 

BU-1257,  Electronics 

330  West  42nd  Street,  New  York  18,  N.  Y. 


FOR  SALB 

SOUTHWESTERN  RADIO  REPAIR  SCHOOL 

VA  approved.  Fully  eau.,ped.  100  rtudent  ea- 
pacity.  Only  Radio  School  in  area.  A  profltaMa 
butineti.  Reasonabla. 

BO-2575,  Electronics 
520  North  Michigan  Ave.,  Chicago  11,  Ill. 


Nomograms,  Charts,  Tobias,  Graphs 

Mods  to  order 

You  may  save  valuable  computing  time. 
Free  Brochure. 

H.  D.  RUDERMAN 
Time'Saviag  Computing  Devieas 
1533  Tewssasd  Ava.,  Naw  York  52.  N.  Y. 


SEARCHLIGHT  SECTION 

(  Clattifled  Adtertiiina) 

"Opportunitias" 

Employment  Equipment 

Business  Used  or  Resale 

UNDISPLAYED  RATE 

$1.20  a  Line,  minimum  4  lines.  In  miking  id- 
vanre  payment,  count  5  avenge  norda  ai  a  line. 
Posit  ions  Wanted  (full  or  part  time  seliiied 
employment  only),  H  the  above  ratei  payable 
in  advance. 

Box  Numbers — Care  of  publication,  N.  Y.,  Chicago 
or  San  Franrisro  ofBoes  rount  one  line. 

Discount  of  10%  if  full  payment  It  made  In 
,  advinre  (or  4  ennserutive  Insertioni. 

I  DISPLAYED  RATE 

Individual  Spaces  with  border  rules  for  promi¬ 
nent  display  advertisements. 

The  advertising  rate  is  $9.00  per  inch  for  ail 
advertising  appearing  on  other  than  a  contract 
basis  Contract  rates  quoted  on  requert. 

An  advertising  inrk  li  measured  vertically  on 
one  mlumn.  3  columns — 30  Inches — to  i  ptge. 
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#  SEARCHLIGHT  SECTION  ® 


WANTED  ENGINEERS 

New  England  manufacturer 
nf  sound  recording  equip¬ 
ment  has  positions  available 
for; 

(JllEF  ELECTRICAL 
EN€1NEER 

to  direct  the  work  of  7  elec¬ 
trical  and  electronic  project 
engineers. 

PROJECT  ENGINEER  with 
experience  in  the  design  of 
electrf>-acoustic  transducers, 
communications  degree  pre¬ 
ferred. 

PROJECT  ENGINEER  with 
experience  in  the  design  of 
small  induction  and  Universal 
motors. 

PROJECT  ENGINEER  with 
electrical  or  mechanical  de¬ 
gree  experienced  in  the 
physical  layout  of  amplifiers 
for  high  production. 

PROJECT  ENGINEER  with 
experience  in  the  mechanical 
design  of  disc  or  film  sound 
recording  equipment.  If  in¬ 
terested,  submit  resume  to 
P-2780,  Electronics 

330  West  42nd  Street,  New  York  18,  N.  Y. 


SCIENTISTS  and  ENGINEERS 

Wanted  for  research  and  advanced  development 
work  in  the  (leldt  of  microwave*,  radar  circuit*, 
gyroMiope  *y*t*m*  and  general  Electronic*.  Scien¬ 
tific  or  Engineering  degree*  required.  Salary  com- 
meneurate  with  experience  and  ability.  Inquirle* 
thould  be  directed  to  Mgr.- Eng.  Personnel, 

BELL  AIRCRAFT  CORPORATION 
Buffalo  5,  N.  Y. 


WANTED 

PHYSICISTS  SiELECTROiCENGIMlIS 

A  major  oil  company  located  in  the  Southwest  requires  the  services  of  a  few 
competent  physicists  and  electronic  engineers  as  permanent  research  stah 
members.  Positions  are  available  for  project  engineers  and  group  leaders. 
Preference  will  be  given  to  men  with  the  Ph.D.  degree  or  equivalent  in  training 
and  experience. 

Work  involves  research  in  the  field  of  physics,  physical  chemistry,  and 
geophysical  exploration,  and  development  of  analytical  instruments  and  equip¬ 
ment.  Applicant  should  have  training  and  experience  along  theoretical  os  well 
as  experimental  lines.  These  positioiu  are  permanent  and  offer  unusual 
opportunities'  for  the  right  men. 

Give  complete  details  os  to  personal  history,  education,  experience,  and 
salary  required.  All  applications  will  be  treated  confidentially. 

P-2159,  Electronics,  520  North  Michisan  Ave.,  Chicago  11,  111. 


RADAR  AND  ELECTRONIC  ENGINEERS 
MISSILE  GUIDANCE  PROJECT 

New  Navy  alsctronic  quidoacs  oad  control  projoct  roquiros  onginoors  lor  analysis. 
dsTolopmsnt^ond  test  of  radar  equipment,  electro-mechanical  servomechanisms,  elec 
tronic  timing  and  control  circuits,  and  other  guided  missile  equipment.  Bachelor's 
degree  in  Electrical  ^gineering  or  Physics  required;  Master's  degree  or  equivalent 
study  of  Mothematics,  electronics  and  applied  physics  very  desirable  for  responsible 
positions,  ^lory  to  $7500  depending  upon  qualifications. 

Write  or  phone  Mr.  C.  O'.  Perrine,  Jr.,  Chief  Electronics  Engineer 

PILOTLESS  PLANE  DIVISION 
Fairchild  Engine  and  Airplane  Corporation 
FARMINGDALE  Farmingdale  1410  LONG  ISLAND 


ELECTRONICS  DEVELOPMENT 
ENGINEER 

A  Kraduatr  engineer  with  drive  having  a  aotmd 
theoretical  tiaekKround  and  a  high  degree  of  ex¬ 
perience  In  the  design  and  development  of  i^oto- 
electric  and  electronic  circuits  and  control  devices. 
Kxperlence  in  practical  design  of  electronic  control 
assemblies  Is  essential. 

The  requirement  Is  for  an  imtisually  ambitious 
and  hard-hitting  man  who  desires  executive  re¬ 
sponsibility  and  a  substantial  career  on  the  basis 
of  results:  with  a  leading  manufacturer  of  indus¬ 
trial  electronic  controls. 

P-2847,  Electronics 

330  West  42nd  Street,  New  York  18,  N.  Y. 


Television  Components  Engineer 
Wanted 

To  develop  designs  and  test  equipm'’nt  for  pro- 
dilctinn  of  sweep  transformers,  yokes,  high  voltage 
transformers,  etc.  Kxcelient  opportunity  with 
progressive  eastern  transformer  company. 

NEW  YORK  TRANSFORMER  CO. 

39  Chambers  Street,  New  York  7,  N.  Y. 

Rsetor  2-4585 


ENGINEER  or  PHYSICIST  tor  mathematical 
research  work  on  vacuum  tubes.  Should 
have  a  good  knowledge  of  microwave 
tubes  and  electron  optics. 

Apply  Director  of  Research 
NATIONAL  UNION  RADIO 
CORPORATION 

350  Scotland  Road  Orange,  N.  J. 


SALES  ENGINEER 

for  Metropolitan  New  York  to  call  on  Radio 
manufacturing  trade,  wanted  by  old  estab¬ 
lished  company.  Please  give  details,  back¬ 
ground  and  past  experience.  Your  reply  will 
be  held  strictly  confidential. 

S\V-2376,  Electronics 
.3,30  West  42nd  Street: 'New  York  18.  N.  Y. 


5  POSITIONS 

NOW  OPEN 
Location  -  Long  Island 

Phd — Physicist,  Math,  or  Electronic,  Major. 
MSME — Designer,  small  electro-mechanisms. 
MSEE — Radiation  Lab.  or  Equivalent. 

BSEE — Electronic  Engr;  Servos. 

BSEE — Electronic  Eng;  pulse  circuits. 
Have  you  considered  the  advantages 
of  working  for  a  growing  company? 

1.  Greater  ilexibility. 

Opportunity  to  have  fob  tit  YOU. 

2.  Quicker  delegation  oi  responsibility. 

Opportunity  for  YOU  to  develop. 

3.  Greater  variation  in  problems. 

Opportunity  tor  YOU  to  choose. 

4.  Quicker  advancement. 

Opportunity  to  increase  your  income. 

If  you  are  alert  to  these  advantages, 
please  send  resume  of  qualifications  to 
P-2996,  Electronics 

330  West  42nd  Street,  New  York  18,  N.  Y. 


ELECTRICAL  ENGINEER 

Must  be  graduate  E.  E.  Must  hove  heavy 
experience  in  audio  work,  particularly  with 
sub-miniature  ports.  Some  mechanical 
knowledge  and  production  experience.  Will 
be  completely  responsible  for  research,  de¬ 
sign  and  assembly  small  electronic  device. 
Give  complete  education,  experience — par¬ 
ticularly  as  applied  to  obove,  age  emd 
salary  required.  Unusual  opportunity  and 
permanent  security  tor  right  person.  Box 
P-2074,  Electronics 

330  West  42nd  Street.  New  York  18,  N.  Y. 


RESEARCH  ENGRS. 

Nationally  recognized 
Philadelphia  research  or¬ 
ganization  is  interested  in 
men  with  the  iolloT^dng 
qualifications  for  its  per¬ 
manent  staff. 


E.E..  prof.  M.S.  or  PhJ}.,  qualified  by 
7-10  yrs.  exp.  to  design  circuits,  mech¬ 
anize  math,  equations.  Ability  to  origi¬ 
nate.  instruct  and  direct  others.  Refer  to 
M  8. 

Math.  Physicist,  Ph.D.  physics  or  math. 
Previous  exp.  should  include  math, 
analysis  of  physical  or  physical-chem¬ 
ical  problems.  Ability  to  supervise. 
Refer  to  M  104. 

E.E..  pref.  M.S.  or  Ph.D.  7-10  yrs.  exp. 
Application  electrical,  electronic  and 
physics  to  instruments,  communication 
equipt.,  reorrding  equip!,  and  possible 
sirvo-meoha:;  sirs.  Refor  to  M  76.2. 

Salaries  will  be  commen¬ 
surate  with  exp.  Apply  by 
duplicate  resumes  to: 

BUHRICK  &  MEGARY 

Employment  Consultants 
Lewis  Tower  15  &  Locust 
Philadelphia  2,  Pa. 
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WMton  M*4«l  481  Trpe  4  (Me  llluatratlon).  Tbli 
unit  can  be  used  with  any  precUiDO  5  Amperes 
A.C.  Meter  to  extend  the  ratutee  of  the  meter  to 
W,  100.  too,  ISO,  500  or  1000  Amperea  A.C 
Aoeuracy  within  ft  of  1  % ;  Normal  Secondary 
Capacity  =  IS  Va;  Binding  Poets  for  50  Ampere 
Up;  Inserted  primary  for  100,  200,  150,  500  and 
1000  Amperes:  Insulated  for  use  up  to  2500  rolts. 
List  Price  $08.00 . NET  feb,  NY  $35.00 


PORTAILE  A.  C.  VOLTMETER 

Weston  Model  433.  0-800  roll  A.C. ;  accuracy  with¬ 
in  ft  of  1%  from  25  to  125  cycles.  Hand  Calibrat¬ 
ed  Mirror  Seale  4.04'  long  with  150  Scale  dlrl- 
sions;  Knife  edge  pointer.  Oiorlng  Iron  Vane  type 
magnetically  shielded.  Dimensions  5*x6'x3>4'. 
Ust  FHce  $59.50 . NET  fob,  NY  $27.50 


A.  C.  VOLTMETERS 

15  V— a*..  AO-22— 3ft',  black  scale,  red  fl 

bake  ease  . $3.00 

180  T— Q.*..  AO-22— 3ft',  rd  fl  bake  ca.se.. $5. 50 
150  V — with  external  resistor  for  300  Volt  to 
make  dual  range  150  and  300  Volt — G.K.. 
AO-2S — (multiply  scale  readings  by  two).. $6.50 
T5  V— Westeo  517 — ring  mtd  2'  rd  fl  metal 

case  . $2.95 

300  T— Weston  517— 2ft',  rd  fl  bake  case.  .$6.00 
8  V — Weston  476 — Sft',  rd  fl  bake  case. .  $3.50 
180  V— Weston  476— Sft'.  rd  fl  bake  case.. $4.95 
160  V— Weston  476— 3ft',  rd  fl  bake  case.. $5.50 
15  V  1100  MA)— W.H.,  NA-35— 3ft'.  rd  fl  bake 

ease  . $3.95 

150  V  (10  MA)— W.H..  NA-35— 3ft'.  rd  fl  bake 

case  . $5.50 

150  V — ^Triplett  331-J.P. — with  external  resist  for 
series  connection  to  Increase  range  to  300  V. 
(multiply  reading  by  2)  to  make  a  dual  range 
150-300  Voltmeter — 3ft',  rd  fl  bake  case.. $5.50 
160  V — Burlington  32  XA — 3'  square  fl  bake 

case  . $4.00 

16V — G.E.,  AW-41 — black  scale — no  scale  calibra¬ 
tion  (8C  IS-122)  bland  scale  reference  mark  at 

10  Volts  . $2.50 

800/600 — Burlington  32  C — with  external  resistor 
for  600  rolt;  sc  calibrated  300  and  600 
rolts  . $8.00 


A.  C.  AMMETERS 

80  A— Triplett  ,831-J.P.— 3%'..  rd, 
oftse  . 

fl  bake 
....$4.00 

T5  A— Triplett  SSl^.P.C.— 5%*,  rd 
case  . 

fl  bake 
....$3.50 

50  A— O.E.,  AO- 22— 3ft',  rd  fl  bake  case.. $4.50 

60  A — dimpson — S'  sq  fl  bake  case . 

....$350 

76  A— W.H.,  NA-35— 3ft'.  rd  fl  bake  case.  $4.00 

SPECIAL  METERS 

Prequency  Meter — Dual  Range— corers  frequency 
ranges  from  48  to  .52  cycles  and  58 — 62  cvles  — 
J.B.T.  30-F — Dual  element.  Vibrating  Heed 

type — 115  V — 8ft',  rd  fl  metal  case . $5.95 

Voltage  Polarity  Phase  Itotation  Tester — Triplett 
337  AVP— Checks  115,  220  and  440  line  loltage— 
locates  open  circuits,  blown  fuses,  damaged  wir¬ 
ing.  etc.  Indicates  whether  A.C.  or  D.C.  and 
polarity  of  D.C. — Checks  phase  rotation  to  deter¬ 
mine  (Urection  of  rotation  of  nio’o’s,  operation  of 
inntrxils.  etc. — Consists  of  a  3'  square  meter  and 
a  small  polarized  vane  movement  in  a  small 
hand)  sized  case — Complete  with  36'  leads  with 

test  prods . $8.50 

Itunning  Time  Meter— O.E.  8KTS — 115  Volt.  60 
cycle — totals  up  to  99.999  hrs— 3ft'.  rd  fl  hake 

case  . ^ . $4.95 

Time  Totalizer — Indicates  up  to  9,999.9  hours  for 
50  or  60  cycle — Operation  on  105  to  130  rolts— 
Black  scale — O'  rd  fl  bakelite  case — clamp 
mounted — Made  by  Industrial  Timer  Oorp.  $4.00 
DB  Metei^W.H.  Br-35— minus  10.  plus  6  ODB— 
1.897  V.  6  MW— 600  ohms— S'  square  .....$4  50 


D.  C.  MICROAMMETERS 

lOO-O-lOO  microampere — zero  center — apirroximately 
950  ohms  resistance — W.K. — 3ft',  rd  fl  bake  case 

— concentric  style . a. . $6.50 

200  microampere  mrt — O.E.,  DO-41 — Knife  edge 
Pidnter — sc  mkd  "Set  Carrier" — supp  with  paper 

V.O.M.A.  so — 3ft',  rd  fl  bake  case . $4.95 

500  microampere  mrt — O.E.,  DO-41 — sc  cal  0-20 
KV — supp  with  paper  V.O.M.A.  so — 8ft',  rd  fl 

bake  case  . $4.95 

400  ua  mrt — approximateLv  500  ohms  resistance — 

Triumph — sc  cal  0-3,  0-15  and  60  V  MA — 4' 

Rect  fl  bake  case — Knife  edge  pointer . $5.50 

kIcClintock  f  rd  ring,  mounted  metal  case — 0-700 
microamperes  D.C. — Full  scale  0-100  microam¬ 
peres  D.C.  Half  scale.  0-1  MA  A.C.  Full  scale 
and  1ft  Volts  A.C.  0>mplete  with  self  contained 
half  ware  rectifier.  Black  scale,  luminous  mark¬ 
ings.  scale  0-10-  . $2.50 


D.  C.  VOLTMETERS 

5  KV — Weston  301 — Complete  with  1000  ohms  fwr 
Tolt — ext  prec  wire  wound  resistor  &  mtg  clips — 

3ft',  rd  fl  bake  case . $9.95 

15  Volt — Q.E.  DW-41 — black  sc,  no  Caption — sc 

cal  0-15— 2ft',  rd  fl  bake  case .  $2.50 

200  V— O.E.  DO-41— black  scale— 3ft',  rd  fl  bake 
case— 1000  r/r  . $3.95 

2.5  KV— O.E.  DO-41— black  scale— with  1000  r/v 

ext  wire  wound  resist . $6.95 

0-10  V — W.E. — 3ft',  rd  fl  bake  case— concentric 

style  . $4.00 

0-75  V— W.E.— 1000  ohms  per  volt— 3ft',  rd  fl 

bake  case — concentric  style . $3.00 

500  V — W.E. — 1000  ohms  per  volt — 3ft'.  rd  fl 

bake  case— concentric  style . $5.00 

50  V— W.H.,  NX-35—200  ohms  per  wolt— 3ft'. 

rd  fl  bake  case . $3.95 

200  V— W.H.  NX-35—200  ohms  per  volt— 3ft'. 
rd  fl  bake  case . $3.95 

1.5  KV— W.H.  NX-35— with  1000  ohms  per  volt— 

ext  prec  wire  wound  resistor  &  mtg  clips — 3ft'. 
rd  fl  bake  case . $7.25 

20  KV — W.H.  NX-3.5 — with  e.\t  prec  wire  wound 
1000  ohms  per  volt  resistor  and  mtg  clips  $21.00 
10  V— Sun  2AP458— 100  ohms  per  volt— 2ft',  rd  fl 

bake  ca.se  . $2.50 

15  V— McClintock  D-lOO-R-1— 1000  r/v— black  sc 

—2ft'.  rd  fl  bake  case . $3.00 

5  V— W.H.  NX-33—200  ohms  per  Tolt— 2ft'. 

bake  case  . $3.50 


D.  C.  AMMETERS 

30-0-30  A— zero  center— G.E.  DW-51— 2  ft',  rd  fl 

metal  case . 

- $3.50 

150  A— W.H.  F-1  (NX-33)— black  scale— comp 

with  ext  50  MV  (Aircraft  style)  shunt- 
fl  bake  case  . 

-2ft',  rd 
_ $2.50 

200  A — Weston  506 — Comp  with  ext  50  MV  shunt — 

■  2ft',  rd  fl  bake  case . 

_ $7.50 

15  A— Triplett  0321-T— 3ft'.  rd  fl  bake  case.  .$4.00 

30-0-30  A — Beede — 2ft',  rd  fl  metal  case. 

_ $3.00 

150  A — no>-t — 2ft',  rd  fl  metal  case . 

_ $2.95 

240  A — W.H.  Aircraft  type — Complete 

with  ext 

50MV  shunt — 2ft'.  Aircraft  style  case. 

_ $3.95 

PORTABLE 

A.C. 

AMMETERS 
Surplus  New 
WESTON 
MODEL  528 


DUAL  RANQE  0-3  Amp.  and  0-15  Amp  full 
scale  for  use  on  any  fr^uency  from  25  to  500 
cycles.  The  Ideal  Instrument  for  all  commercial. 
Industrial,  experimental,  home,  radio,  motor  and 
general  repair  shop  testing.  Comes  complete  with 
a  genuine  leather,  plushllned  carrying  case  and  a 
pair  of  test  leads.  A  very  convenient  pocket  sized 
tmk  iMter  priced  at  leas  than  50ft  of  manufac¬ 
turers  list.  Your  cost . ONLY  $12.50 


'  A.  C.  VOLTMETERS 

(Sm  illustration  of  Ammoters) 
SURPLUS  NEW  WESTON 
MODEL  528 

DUAL  RANGE  0-15  and  0-150  VolU  tor  use  on 
any  frequency  from  25  to  125  c>-cles.  Complete  with 
plushllned  leather  earning  case  and  a  pair  ot 
test  leads.  This  Voltmeter,  with  the  matching 
model  Ammeter  as  illustrated  above,  makes  an 
ideal  pair  of  test  meters  for  any  mechanic  to 

carry  around  in  bis  tool  box . ONLY  $9.50 

Cknnbination  Offer:  528  Voltmeter — 528  Ammeter 
BOTH  For  . $21.00 


WESTON  687  OUTPUT  METER 

S  full  scale  ranges  0-2,  0-10,  6-60  Volts  Audio 
Frequency.  Complete  with  S'  lead  with  pin 
plugs  and  plug  (PL  55) 

NET  fob.  NY . 7.50 


D.  C.  MILLIAMMETERS 

30  MA— O.E.  DO-41— 3ft'.  rd  fl  bake  ease... $3.50 
50  MA— Weston  506— 2ft',  rd  fl  bake  case... $3.95 
200  MA — Weston  506 — black  scale — 2ft',  rd  fl  bake 

case  . $3.50 

1  iiA— O.E.  DW-51— 100  MV  mvt.  so  cal  0—50 

MA — 2ft'.  rd  fl  bake  case . $3.50 

20  MA— GE  DO-53—3'  sq  fl  bake  case . $3.25 

80  MA— OE  DO-41  3ft'  rd  fl  bake  case . $3.25 

1.5  MA — Weston  506 — 2ft'.  rd  fl  bake  case.. $2.95 
1  MA— Sun  3AP259— 3ft',  rd  fl  bake  case.... $3.00 

1  MA— Triplett  0321— 3ft',  rd  fl  bake  case - with 

circuit  diagram  . $3.95 

1  MA — DeJur  Amsco  310 — sc  cal  0 — 4  KV  so — 3ft', 
rd  fl  bake  case — supp  with  V.O.M.A.  sc  and 

circuit  diagram  . $3.95 

1000  MA  (lAmp)— DeJur  Amsco  810— 3ft'.  rd  fl 

bake  case  . $3.00 

150  MA — Oruen  508 — 2ft',  rd  fl  bake  rase... $3.00 
200  M.\ — Oruen  511 — 2ft',  rd  fl  bake  case. ..$3.00 


RADIO  FREQUENCY  AMMETERS 

1.5  A — Weston  507 — black  scale — 2ft',  rd  fl  metal 

ca.se  . $2.50 

2.5  A— Weston  ,507-2ft'.  rd  fl  bake  case..  ..$3.95 
3  A— Weston  507 — black  scale — 2ft',  rd  fl  bake 

case  . $3.50 

2.50  MA— W.H.  NT-33— black  sc,  sc  cal  0—5  mkd 
"Antennae  Current" — 2ft',  rd  fl  bake  case  $3.50 

8  A— W.H.  NT-S5— 3ft'.  rd  fl  bake  case . $5.50 

2  A — Simpson  135 — 2ft',  rd  fl  bake  case . $3.50 

1  A  U.F.— GE  DW  52— 2ft',  metal  case . $3.00 

I  A  R.F.— Weston  425— 3ft',  rd  fl  bake  cas-'  $7.50 


All  items  are  Guaranteed  and  are  Surplus  New  unless  specified  otherwise.  All  prices  FOB,  N.  Y. — 
25%  deposit  required  on  C.O.D.'s.  Orders  accepted  from  rated  concerns  on  open  account.  Net  30  days 

MARITIME  SWITCHBOARD 

338  Canal  Street . Worth  4-82T7 . New  York  13,  New  York 
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CONSTANT  VOLTAGE  STABILIZER 


Qmeral  Electric  Cat.  #  G  3015S  Tipe  «  CQ 
30152. 

INPUT  from  103  to  127  volts  at  57  to  63  0.p.s. 

OUTPUT  voltage  taps  for  110,  115,  120  *  125 
volts.  Output  voltage  under  coiLstant  load  will 
not  vary  more  than  ±  1%  at  normal  freuuency 
when  the  input  varies  from  103  to  127  volts. 

CAPACITY  850  Volt  Amperes  7.7  amperes  at  .93 
Tower  Factor. 

DIMENSIONS  SOH'  H  x  15H'  W  x  lOV  D. 
Enclosed  In  gray  bake  enamel  steel  esse.  (Ulus, 
with  sovw  removed)  Ship.  wt.  330  lbs.  Net  wt. 
tW  lbs. 

NET  fob,  N.  Y.  $59-50 


INSULATION  TESTER 

0-20  and  0-200  Megohms,  full  scale 
0-  .5  and  0-5  Megohm,  center  scale 
The  original  unit.  The  Weston  klodel  796  Insula¬ 
tion  Tester  operated  at  a  500  volt  test  potential 
supplied  by  eight  67  H  volt  batteries.  This  has 
bew  modifled  by  us  to  utilize  two  1^  volt 
standard  No.  6  dry  cells  and  a  vibrator  power 
supply  for  the  500  volt  test  potential  thereby 
eliminating  the  high  replacement  cost  of  bat¬ 
teries.  Enclosed  In  a  hardwood  carrying  case 
SH'iOH'xS'.  The  Weston  Model  801,  414*  Rec¬ 
tangular  0 — 5$  microampere  meter  guarantees  ex¬ 
treme  accuracy  on  all  ranges.  Surplus — New — 
Guaranteed. 

NET  fob.  NT . $39.50 


"VIBROTEST"  RESISTANCE  & 
VOLTAGE  TESTER 

A.saoclated  Research,  Inc.  Model  #201. 

Resistance  Range  0 — 200  megohms  (at  500  volts 
potential)  0 — 2000  ohms. 

Voltage  Range  150-200-600  VolU  D.C.  150-300-600 
Volta  A.C. 

Pu.sh  button  action  for  resistance  readings — no 
hand  cranking. 

Operates  from  internal  Vibrator  power  supply  off 
two  number  6  dry  cells. 

Complete  with  batteries,  test  leads  and  inatrua- 
tlnns  In  metal  carrying  case. 

NET  fob.  NY . $60.00 


PORTABLE  D.C.  AMMETER  & 
SHUNTS 

Westinghoesa  Type  PX-4.  Multirange  0-1000, 
0-2000  and  0-4000  Amps.  D.C.  (50  MV  movement) 
Accuracy  within  H  of  1%,  long  Mirror  3  range 
scale  with  80  scale  divisions;  Knife  edge  pointer; 
Moring  coll  D’Arsonval  movement;  Dimensions 
4H*x4H*x2*.  Complete  with  leads  and  external 

50  MV  shunts . NET  fob.  NY  $80.00 

Meter  A  Leads  Only . $17.00 

1000  Amp  .shunt  Only . $12.00 

2000  Amp  shunt  Only . $20.00 

4000  Amp  shunt  Only . $40.00 


This  unit  is  of  the  centrifugal  mechanical  type 
and  is  designed  to  show  INSTANTANEOUSLY 
and  CONTlNtJoUSLT  the  speed  or  change  in 
speed  of  any  revolving  shaft  or  surface.  No  stop 
watch  or  other  mechanism  reiiuired. 

e  Three  ranges  in  R.P.M..  and  three  Ranges  in 
F.P.M. 

Low  Range  .  300-  1,200 

(Each  divi^on  equals  10  R.P.M.) 

Medium  Range .  1.000-  4.000 

(Each  division  equals  20  R.P.M.) 

High  Range .  3,000-12.000 

(Each  division  equals  100  R.P.M.) 

•  Large  open  dial  4’  diameter. 

•  Ruggetlly  constructed  for  heavy  duty  service. 

•  Rail  bearing  and  oilless  bearings — require  no 
lubrication  whatsoever. 

•  Readily  portable— Fits  neatly  into  palm  of  hand. 

•  Gear  shift  for  selecting  low,  medium  and  high 


a  Greatest  accuracy— meets  Navy  specifications 
18-T-22,  Type  B.  Class  A. 

•  Complete  with  the  following  accessories: 

I — Steel  tip 

1— Conical  Rubber  tip  metal  mounted 
I — Rubber  lined  metal  cone  tip 
I — Peripheral  Rubber  wheal  I  ft.  in  eireum- 
ference 

I — Extension  Rod 

I — Small  size  convex  rubber  tip,  metal 
mounted 

I — Operating  instruction 

Made  by  Jones  Motrola,  Stamford,  Connecticut. 
Comes  complete  In  blue  velvet  lined  carrying  case; 
7t»'  L  I  4’  H  X  5'  W.  List  Price  $95.00— 
Surplus — New — Guaranteed. 

Your  Cost  $24-^^ 


BC-1161-A  RADIO  RECEIVER 

150  to  210  Megacycies.  Can  be  used  with  the 
BC-1072-A.  listed  below  for  a  "ham  rig”.  Op¬ 
erates  off  115  volt  60  cycle  Power  supply. 
Inductance  tuning  for  R.P.,  Antennae,  detector 
and  oscillator.  With  a  few  modltlcation.-.  this 
unit  makes  an  Ideal  K.M.  Ket-el>er.  Each  set 
complete  with  circuit  diagram  and  the  14  follow¬ 
ing  tubes:  1 — 6SN7  Cathode  Follower:  1 — 6H6 
second  Detector:  2 — 6SH7  1st  and  2nd  R.F. 
Amp.;  1— 6SH7  Video  Amp.;  3--6AC7/1852  1st 
2nd.  3rd  IF  Amp.;  2— 6AR7/I853  4th.  5th.  IF 
Amp.;  1—9006  -Mod.;  1— 6J5.  Osc.:  1— 5U4G 
Rect. :  1  — 6E5  Tuning  Indicator. 

Complete  In  a  metal  cabinet  10*  high.  16H'  wide 
and  15'  deep. 

NET  fob,  N.  Y.  $34.50 


Jaeger  Watch  Co.  Model 

e  Can  be  used  for  speeds  up  to  20,000  R.P.M. 

•  Can  be  used  for  lineal  speed  measurementa  to 
10.000  F.P.M. 

a  Ideally  suited  for  testing  the  speeds  of  moron, 
particularly  of  fractional  horse  power,  genera¬ 
tors,  turbines,  centrifugals,  fans,  etc. 

e  Very  small  Torque — requires  practically  no  pow¬ 
er  to  drive. 

•  Unequalled  Readability  2*  Open  face  dial— each 
division  on  large  dial  equals  10  R.P.M.;  each 
division  on  small  dial  equals  1,000  R.P.M. 

•  Greatest  Accuracy — meets  Navy  specifications — 
guaranteed  to  be  within  ^  of  1%. 

a  Results  of  test  reading  remain  on  dial  until 
next  test  taken. 

a  Push  button  for  automatic  resetting. 

a  Complete  with  the  following  aoces.sories : 

I — large  pointed  rubber  tip 
I — large  hollow  rubber  tip 
I — 6'  circumference  wheel  tip 
I — Operating  Instructions 
I — Temperature  Correction  chart 

The  combination  of  the  above  features  will  give 
accurately,  within  a  few  .seconds,  by  direct  reading, 
the  R.P.M.  of  shafts  or  the  lineal  speeds  of 
surfaces  without  any  accessories  or  timing  of  any 
kind.  Each  unit  comes  complete  in  a  red  velvet 
lined  carrying  ca.se  5'  x  314*  x  IH*.  Net  List 
Price  $70.00— Surplus— -New — Guaranteed. 

Your  Cost  $24  50  fob,  N.  Y. 


CODE  TRAINING  SET 


Made  bv  T.  R.  McElroy,  Boston. 

Operates  off  6.  12.  24  or  110  V  D.C.  or  110  V  or 
2:to  Volt.  60  cycle. 

An  e.ycellent  unit  for  schools  or  clubs  for  code 
training.  This  unit  Is  designed  for  grimp  training 
of  telegraph  code  to  students  whereby  each  student 
sends  a  nies.sage  from  any  prepared  text  to  the 
Instructor.  It  provides  a  visual  signal  through  a 
blinker  or  an  audible  signal  thmuch  a  monitoring 
speaker.  Has  volume  control,  variable  frequency 
oscillator  and  a  phone  Jack  for  a  monitoring  head¬ 
set. 

Complete  with  spare  fuses,  power  cord  and  battery 
adapter:  10  Teh-graph  Keys  tJ  37l  with  10'  line 
each.  1  #  6x5  tube  and  2  #  6AG6  tubes. 

(  omplete  In  chest  1014*  x  17*  L  i  1314*  H — 
Net  w1.  49  lbs 

NET  fob,  N.  Y.  $29-50 


All  items  are  Guaranteed  and  are  Surplus  New  unless  specified  otherwise.  Ail  prices  FOB,  N.  Y. — 

25%  deposit  required  on  C.O.D.'s  Orders  accepted  from  rated  concerns  on  open  account.  Net  30  days 

MARITIME  SWITCHBOARD 

338  Canal  Street . Worth  4-8217 . New  York  1 3,  New  York 
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TRANSFORMERS  115V /(SOcy  INPUT  110  to 

220V/50-60cy/3.4Ait!p  .  3 

115  to  230V/50-60cy/2XW  .  3 

375VCT/110ma,  1320V78ma,  5V/3A  2.5V/ 
3.25A,  6.3V/3.25A,  6.3V/2.75A  Cased 

Cathode  Ray  Transf...., . 

840VCT/400ina  Cased  GE . 

21600V’Dblr  or  10800VCT/95ma . : 

2800VCT/650ma  CASED  THOROSON .  3 

3000V/10ma  $4.50;  4000V /lOma . 

5000V/10ma  56.95;  2.5V/3A/20KV . 

2.5V/1.75A/4V/16A/20KV  CASED  . 

2.5V/1.75A  &  6.3V/2A/20KV  GE . 

RECTIFIERS— DISC  &  OUTPUT  VOLTAGES 
BRADLEY  DUAL  BRIDGE  meter  Rect... 
WSTGHSE  RECTOX  FW/COPOX  9V/.5Amp. 
WSTGHSE  RECTOX  FW/COPOX  13V/2Amp. 
IT&T  SELENIUM  6B8AVl/FW85V/2.4Amp. 
IT&T  SELENIUM  110  VDC/2.6Amp  FW... 

IT&T  SELENIUM  2.2V/1.5Amp  FW . 

OIL  CONDENSERS  &  WORKING  VOLTS/DC 
2xlmfd/400V/12  for  $1;  3x.lm/400V/10 
lmfd/400V/12  for  $1;  2mfd/400V/6  for.. 
.5mfd/500VGE/12  for  $1;  lm/500VGE/10 

for  . 

.05mfd/600V/30  for  $1;  2x.05m/1600V/25 
3x.05mfd/600V/15  for  $1;  3x.22m/600V/15 
.lmfd/600V/10  for  $1;  2x.lm/600V/10  for 
3x.lmfd/600V/10  for  $1;  2x.25m/600V/10 
3x.25mfd/600V/10  for  $1;  .5m/600V/12  for 
2x.5mfd/60QV/8  for  $1;  1.22m/600V/10  for 
.lmfd/lOOOV/5  for  $1;  .25m/1000V/4  for. 
lmfd/lOOOV/3  for  $1;  .05m/1500V/2  for.. 
2x.lmfd/1500V  2  for  $1.25;  .5m/1500V/ 
.lmfd/2000V/2  for  $1.50;  0.1mfd/3000V. . 
.03mfd/7500V/$1.9e;  15m/35V/elect/15  for 
Silver  Mica  .02681  or  .0490  W.E./4  for... 


5inM/600WV  oil  endsrs . 

.  .  .2 

for 

$.98 

MICROSWITCHES;  2  for  39d. 

.TEN 

for 

1.49 

GE  Safety  Switch  69e  @  . . . . 

...2 

for 

1.00 

CONSISTS  OF  TWO  JAN  NEW  866A  TUBES. 
TRANSFORMER  GARDNER  ELEC  CASED  2.5V  10 
AMP,  115V/60cyinpt.  H.V.  insltd  9000V  wkg  simi¬ 
lar  to  illustrated  unit,  “TAB”  Tested  16000  VAC 
Test:  Same  mtg  as  KENYON  T389— SOCKETS 
CERAMIC  JOHNSON  224. 

"TAB"  SPECIAL  . $5.95 

TRANSFORMER  ONLY  for  Jm  866A’$ . $3.95 

872A's  COMB.  TRANSFORMER,  sockets....  12.00 

872A  TRANSFORMER  115  60cy .  6.95 

3x2.5V/12A/12KVins  115/60ey  inpt .  $.95 

3x5V/16A/20KVins  220V/60cy  inpt . 16.95 

WL561  RECTIFIER  tube  50,0OOV/750ma/ 
(LP$125)  .  25.00 


OSCILLOSCOPE  3"  KIT  3BP1  includes 
transf  115V/60cypri,375VCT/110ma, 
1320V,  5V/3A.2.5V/3.25A,6.3V/. 

2.75A  new  TUBES  JBPl,  5Y3GT, 

2V3G  Rect,  Condsrs,  Choke  low  H.  V. 

Supply  Complete  . $15.95 

NATIONAL  XS-2  feed  thru  insitr.  .2  pr.  .25 
POWER  SUPPLY  RELAY  RACK  TELE¬ 
TYPE  SYSTEM,  W.  E.  KS5825  SE¬ 
LENIUM  RECTIFIER  115to230V/50- 
60cys  inpt  outpt  .4Amp/115VDC/  .5% 
ripple  .  19.95 


acing  Cord  #9 . par  lb.  $1.49 

icroswitch  Spdt.  35^  @....Tan  for  3.00 
Motor  Bodine  Reduction  115V.^.., .  4.95 

E  Motor  220  Vqc/1-3HP/60c  >4ew.  .  10.95 
.Delay  Line  Network  &  Filter: 

W.E.  D1 64855  650  ohm,  delay  4, 

1.2,  3.4,  0.5  microsecds .  9.95 

W.E.  D1 68435/1/2  microsecd .  4.50 

Millen  1  Microsecd  delay  line .  2.95 

W.E.  D1 64869  unbal.  low  pass  F . 98 

W.E.  D1 70396  Bead  Thermistor . 90 

W.E.  D1 5931 4  600  ohm  in  ft  outpt 

5100  cy.  cutoff  filter  cased .  9.95 

GE  Telv.  0.4m'sec.  pulse  Transf .  1.49 

Utah  Television  pulse  Transf .  1.49 

kudo  Band  Pass  Filters  20DB  cutoff 
.iiQ  60  or  90  or  150  cycle  cased  ft 

helded  $1.95  ea . 3  for  4.50 

Crystals  Rochelle  mtd . 4  for  1.00 

rime  Delay  Relay  115V/10  amp  ACDC  1.49 
Power  Rheostats  25  Watt  400,  500, 

2500,  2500  ohm  69^  @ _ Four  for  2.49 

Power  Rheostats  50  Watt,  8,  60  100, 

225  ohm  98d  @ . Four  for  3.49 

iFuses  250  ma/3AG . 48  for  1.00 

fuses  200  mo  8AG . 50  for  1.00 

pFuses  4  Amp/3AG . 50  for  1.00 


GENERAL  RADIO  566A  WAVEMETER 
Direct  Reading  0.5  to  150  mc's 
I  600  to  2  mtrs. 

ACCURATE  DIAL  Calibration,  five 
J  Plug  in  coils 

NEW  GR  (LP  $60) 

SPECIAL  $29.95 


VARIABLE  CONDSR  Millen  150mmf/3000V 
ft  2  non-Ind  12ahm/40Watt  resist.  Knob, 

clips  P0/SC/A2T  Phantom  Ant  New . $1.00 

SIMPLEX  RUBBER  CO-AXIAL  SPLICE  10  or  1.00 
COIL  SProng  slugtuned  2to2.7mc’$. .  .10  for  1.00 
COIL  THREADED  &  wound  2</2"  dia/61 
turns  for  Collins  tapped  PIANT  netwk.2  for  1.49 

Condsr  Var  splitstator  90MMF  per  sec . 98 

KIT  G&P  Tube  caps  1/4,  %,  9/16". 50  for  1.49 
KIT  SOCKETS  8,  7,  6,  5,  4prong.  etc. 50. for  2.49 

KIT  COIL  FORMS  small  HF . 50  for  1.00 

KIT  IRON  core  Slugs  &  screw . 50  for  1.00 

KIT  ELASTIC  Stop  NUTS  Asstd . 75  for  1.00 

KIT  LUGS  LARGE  Radio  type . 100  for  1.00 

KIT  LUGS  SMALL  Radiotype . 500. for  1.00 

KIT  MOTOR  BRUSHES  Asstd . 100  for  1.00 

KIT  VITREOUS  WW  Resistors . 20  for  1.00 

KIT  CONTROLS  Pots  AB/J  Asstd.. .10  for  2.00 
KIT  POWER  RHEOSTATS  25&50watt..6  for  3.49 

KIT  ROTARY  SWITCHES  Asstd . 6  for  1.75 

KIT  KNOBS  ASSTD  WITH  Bushings. 25  for  1.25 
KIT  FUSES  ASSTD  BUSS  ft  L.  F..300  for  1.95 

KIT  GROMMETS  RUBBER _ 100  asstd  for  1.00 

KIT  SPAGHETTI  Sleeving  Asstd. .  .75ft  for  1.00 

KIT  SILVER  CONDENSERS . 30  for  1.50 

KtT  SILVER  &  MICA  CONDENSERS. 50  for  2.00 
KIT  RESISTORS  BT'/2&lW/50to2Megs 

100  for  2.50 


“TBY”  VIBRAPACK,  STORAGE  BAT¬ 
TERY  4V  &  MANUAL  COMPLETE 

NEW  .  $9.95 

TBY  VIBRAPACK  only  $6.50;  S'Battery.  5.95 
Used  VIBRAPACK  $4.50;  Used  S’BAT.  3.95 
HEINEMAN  CIRCUIT  BREAKERS  lOma 

—3—50—35 — 40Amp  each .  1.25 

Dual/10Amp/$2.95;  KLIX0N/60Amp. . .  .89 

SQUARE  D25Amp  Toggle . 69 

ANT  Relay  Hif/SPNC/115V/60cy .  1.95 

S.  DUNN  D.P.D.T.  115V/60cy/15A. . .  1.95 
$2  Min.  order  FOB  N.Y.C.  Add  Postage  all  orders 
and  25%  deposit.  Worth  2-7230.  Send  for  catalog. 
Specialists  in  International  Export,  School,  College 
&  Industrial  trade.  Money-back  “TAB”  Guarantee. 


ELECTRONIC  PARTS  • 


CLOCK 
MOTOR 

SYNCHRONOUS 
110V/2.2W  60 
ey.  AC/1RPM/ 

86  Rev.  SHAFT 
lghth/.125 

dia. 

SPiCUL  $2.49 

Insltd  Cam  ft 
SPST  switch  un¬ 
mounted  SPECIAL 
$.49 

C’MOTOR 
SYNCHRONOUS 
AC/10V/60cy 

SHAFT  y2"lgth.  Insltd  cam  &  SPST 

thd  6/3z  switch  mounted  & 

SPECIAL  69^,  Two  for  98  with  motor  89c 

SOUND  POWERED  TELEPHONE  NEW . $9.95 

Sound  powered  Jack  Junction  box . 79 

Soundpower  4ckt  Jack  Junction  box .  2.49 

RM13G  Remote  Telephone  tube  Amplifier 
115VAC/60C  &  Handset  ft  Ringer  for  Xmt- 
'ter  operation,  phone,  CW  or  tone  or  Telephone 
Communication  includes  DB  mtr  &  line  trans¬ 
former  . 14.95 

TG-5  Phone  ft  Telegraph  intercom  cased  for 
_ telephone  Telegraphic  use  portable .  5.95 


EDWARDS  HiFreq  buzaer  adjustable .  $.79 

KURMAN  lOOOcycle  hummer  ad) . % 

HEADSET  H-16/WE  509  H limped  10000  ohm  3.49 

H23  HANDSET  RCVR,  MICROPHONE .  3.95 

HS30  HEADSETS  79(  ea.  Two  pr.  for .  1.50 

EE65  TELEPHONE  TEST  SET  for  talking, 
signaling  ft  testing  lines  &  equip,  portable 
self  contained  includes  fan  mtr.  Tests 

Volts  50  resist  22  ohms  to  2  megs .  19.95 

EES  TELEPHONE  &  RINGER  INTERCOM  for 

Telephone  handset  portable  or  fixed .  9.95 

RC58B  Complete  tape  facsimile  decipher _ 100.00 

BC  918B  Recorder  Scanner  P/o  RC58B . 30.00 

AN/GCQ-1  Code  practice  equipment  &  6  keys 

ft  speaker  amplifier  115V/60c  op .  8.95 

TGlO/20  Watt  PP6L6  amp.  115V/60cy&Cab  20.00 
Telephone  INVERTER  ft  CONVERTER  inpt 
43-47VDC,  Outpt  75-90V/20cys  W.  E.  18.00 
TELERING  BD-90  TELKOR  model  H  inpt 

110  V/60cy,  Outpt  90V/20cy  new  Csd _  7.95 

RINGER  TELEPHONE  Holtzer  Cabot  6V 

20cy/6ma  or  equiv.  $1.49  ea . Two  for  2.49 

PLUGS  PL68/WE110A  Complete.  .Seven  for  1.00 

PLUG  PL55  &  CORD  ea  25<‘ . TEN  for  2.00 

KEY  S.  C.  COMPLETE  25<‘ . TEN  for  2.00 

SWITCHBD  U4/GT  siglite  dual  plug  for 
Telephone  use.  takes  place  switchbd  has 
neon  glolamp  &  Radium  idty  frame..  10  for  2.00 
HS-16A  HEADSET  600ohm  Telephone,  etc.  .69 
HEADSET  &  MICROPHONE  NAVY  TBY  LN .  2.95 
WIRE  AN  insltd  #10  Std'd  flexible.  1000ft  12.95 
LAB  SIGENERATOR  TM61056  OAK  CASE 
15-25  &  180-230mcs.  Cal  attntr  to 

lOOOOOmicroV.  modulated  400to8200cys 
or  non  mod.  inpt  115V/Mcy  NEW  COM¬ 
PLETE  XTAL  DIODE  INPT .  59.95 


”TAB’^  •  Dopt.  12E.  Six  Church  Street.  Xew  York  «.  X.  Y.,  IJ.S.A. 
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ELECTRONiC  PARTS  • 


^  ^  «  .j  NEW  WILLARD 

PLASTIC  STOR- 
age  battery— 

1  NON  SPILL  BB54/ 

:  ER  -  27  •  2/2 

I  VOLT/30  Amp  hrs 

it  i^r  A  B  AL  L  Indicator 

^  Type  FOR  SCR 
r/  '"ij  593/728A,GEPort- 
ables  "TAB" 
SPECIAL  $1.79, 
2  for  $3.30;  Bottle  acid  qt  9St:  one 
gal  (9S  oz)  R'Exp  only . $2.95 

STORAGE  BATTERY  BB206'U  WILLAKU 
NonHitll  SV/26Amp  hrs.  SPECIAL  $1.:.% 
TB  O  For  $2.85;  TEN  FOR  $10.00. 

B/.TTtRT  BURGESS  .SV/F2BP/1947  d»te..$  .25 
Te«l  Srt  Supreme  542  VOM/24  ranges  ‘LN  .15.91 
Teet  Set  Triumph  824  ACDC/VOM/10  ranges.  10.95 
T8  Same  as  WIOTON  697  VOM  A  Case ....  20.95 

Test  Set  Supreme  537  VOM/8  ranges . 10.95 

Tuning  Indicator  for  FM  dual  mlcroamp  ...  2.95 
VOLTAGE  REGULATOR  RAITHEOX  Inpt 
taps  9S-I30V/60  cj,  Outpt  11SV/1.25A 

Cased.  Tropicalized  0.5%  Regulation . 10.95 

VOLTAGE  Regulator  Relay  Rack.  Inpt  adj 
taps  198  to  242V/50-60  cy.  Outpt  22nV 
500  Watts:  0.5%  resulatlon  rugged  (Lsgn 

Troplcsllsed  new  (LP125) . 29.95 

Same  unit  with  Isolation  Transf  prorides  110- 

115V  at  1000  Watts . 39.95 

BENDIX  GYRO  SERVO  COMPLETE .  4.95 

PARABOLIC  ANTENNA  COMPLCTE  with 

motor,  drives  A  selsyn  New . 16.95 

BEAM  MOTOR  A  SELSTN  A  STAND . 10.95 

AUT08YNS  Type  5/115V/B0  cy  new . 2  for  18  00 

Autosyns  ATI  A  5/24-2gV/60  A  400  os . 3.95 

AUTOSTN  Compass  360*  Indicator . 6.95 

Crystal  Diodes  1N34(»$I.39.  5  for  $5.75.  10  for  10.00 

Crystal  Diodes  lN21@50c . 3  for  1.25 

Crystal  Diodes  1N23  or  1N26$$I . 3  for  2.00 

WIRE  power  Navy  *10  std . 100  ft.  for  1.50 

FOXBORO  GR.APHIC  115V/60  recorder . 39.95 

1-222  Crrstal  callb  Signal  Generator  Freq- 
meter.  Monitor,  8  to  15  A  45  to  77mcs  dual 
osc.  covers  IF  ranges  FM  A  Television  2nd. 

3rd,  4th  harmonics  useahle  to  230mcs  Six 
tubM.  115V/60  cy  Inpt  Complete . 39.95 


GTD  OIL  COVDENSERS 

TRANSFORMERS  115V  60  cycles  inpt: 

150fl0V.  3.5ma, '$15.95:  12lM)VCT  .THlma . $5.95 

500VCT/80ma.  6.3V/4A/$I.49:  ti.::\72.4A/ 

5V/2A-$2.69:  llOOVCT/212  ma  .  6.50 

700VCT/120ma . 2  for  5.00 

1350VCT/1.50ma.  6  3V/5A.  .5V/2A  cased  UTC.  7.50 

640VCT  A  1540V/2.50ma/$4.95 . 2  for  8.95 

lIonvCT/LIOma,  6.3V/3A.  .5V/3A  HVins _  3.95 

2500V15ma/$5:  .5V/11.5A.  Kenvon .  7.95 

lOOOVCT/llOma.  6,.3V/.5A.  .5V/:iA.  4\fi.3V/  .65  4.25 
1000V/4.5ma.  795VCT/80ma.  3x5V/3A.  6  SVCT/ 

lA.  6.3V/.3A  Hmtcllv  -as  il.  MVi...itd _  7.99 

772V/2..5ma.  2..5V/3A/$3.95:  12.mv/2fi2ma  .  .  5.98 
.3200VfT/20nina.  TSOVCT '20'lma.  12VCT/..'-.A ..  12.95 
10V/8A/12  KV  $6.95:  7.5V<T  «..VV.  B.3V<  T/:;  3.75 

innOVrT/2.'.Oma/$4.25:  .3nv/4A  . 3.25 

76nvCT/I20ma.  inV/3.2.sA.  2..5V/in.V.  B.SVCT 
2A.  5V/3A  HLU'RFTERS  6in/HVinstld  .  5.95 

115  or  2.3nV/50-60  cy/140n  Watt . 14.95 

no  or  22nv  TO  220  A  440/190  Watt .  4.50 

Ann  Transf  115/160/170/180V/1.9'A .  2.95 

2.30  or  117/112/103/93V/7  Amp  GE . 12.95 

MODT'LATION  Transf  PP  iiarallel  6L(fs  SOT’s 

to  RF  9n7's/2000  ohm  load-cased .  2.95 

CHOKE  20hv/100ma:  98c:  .50hv/1.3nma .  1.49 

CHOKE  Swinidng  15-20hvs/l,5nma . 2.95 

12hy/30flma/$2.95:  12hv/,50nma/9.’>  ohm . 9.95 

15h>7400nia  or  20hy/300ma/1.5KVms .  7.95 

3  hy/40ms/3  for  $1:  0.5  hv/lOOma . 4  for  .98 

3  hy/4n0/ma/15/$2.75:  8  hy/20nma  .  .  .2  for  2.89 

8  hy/l,50ma  new  UTC.  Cracked  Bklte  T  Bd . 89 

ITC  LVMll/30  Watt  Autoformer  UTC . 2.95 

16infd/400WVDC  $1  ®  . .  2  for  1 .59 

4'>ifd/000WVnC  . 49 

In  lOmfd/OOOWI’DC  $1.25(9'  2  for  1.89 

20mfd/600WVDC  $2.50  «  .2  for  3.98 

2mrd/330VAC/1000W3'  2  for  1.89 

4mrd/330VAC/1000WV  2  for  2.50 

'  ■  1.5mrd/330VAC/1000W  _  3.00 

M  2mrd/2000WVDC  . 2  for  3.98 

H  3mrd/2000W\'DC  .  2  for  5  98 

HR  H  4mrd/.3000WV'DC  5.00 

■nB  3  2mfd/.5nOOW3'DC  . lo.OO 

■  «mtd/500nM'\’7)C  15.00 

■^n  H  2mfd/12r.OOW\'DC  . 25.00 

H  ’mrd'2.3nOOW3'DC  . 75.00 

H^H  H  8m'd'080VAC/2on0M'\-|)C  ...  2.95 

nno2.5mrd/2.’iK\'W  . 4.95 

VACUUM  CONDENSERS 

GE  .50MMF /7.500V  . $2.05 

in  C.E  100MMF/750nV  .  4  95 

“■  JEN  .WMMF/20000V  . 6.95 


THERMISTOR  W.E.  D168391/85*(<e .  Two  for  $1.50 
THERMISTOR  W.E.  Bead  D170396/85*  Two  tor  I.SO 

•  X"  BAND  WAVEMETER  3CM  Maguire . 16.00 

MAGINAL  SOCKETS  1  Iprong/CRtubes . 59 

"IF”  TELEVISION  OR  FM  Dbl  slugtuned 
Hl-freq  dsgn.  Constant  Q.  11.4  to  13.4 

mc's . Two  for  $  .98 

DIAL  TELEPHON'ES  COMPLETE  WITH 
HANDSET  WESTERN  ELECTRIC  ‘LN® 

$11  . Two  for  19.95 

SPEAKERS  PM4*  Alnk  8/  $1.30;  5'  ilze . 1.45 

TRUMPET  Reflex  Reentrant  proleetor  85  to 

55  watts  with  W.E.  head  complete . 29.95 

WT.  125  to  250  Watt  multi  cellular  NINE 

DRIVER  Trumpet  complete  Navy . 125.00 

WE  DRIVERS  P.M  heads  25  to  55  Watts  A.. 1 1.00 

V\E  Diaphragms  ES671349  for  Drivers . 3.95 

RCA  Bull  Speaker  ’LN . 14.95 

SPEAKER  PM  12*  Hvl  duty  A  outpt  transf 

A  box  .  9.95 

WSTGHSE  A  GE  1.50V AC  MTR  244'  B'Csd.  3.50 
HRO/RAS3  NAVY  COMPLETE  WORKS. ..  .285.00 


PreciHion  Resistors 

mSiW 

IRC.  SH.4LLCR088,  WE 

v  Inwi 

MMi/ 

MEPCO.  INST.  RES.  CO., 

V 

rkidc.es. 

.AMPLIFIERS 

••5% 

tl66f 

Rest  t%) 

2000** 

4300** 

5100*' 

»  12000** 

30000** 

84000* 

*  150000**  220000** 

245000** 

250000 

950000  1155 

ABOVE  SIZES  30*  each  aastd .. . 

_  19  for  $1.98 

1 

2 

3 

4 

5 

6 

10 

12 

20 

25 

30 

37 

45 

55 

60 

70 

80 

100 

101 

107 

120 

125 

150 

160 

165 

182.4 

200 

209.4 

220 

230 

240 

250 

266 

280 

286 

800 

320 

340 

400 

426 

440 

452 

480 

500 

520 

540 

550 

550 

600 

612 

640 

700 

750 

800 

850 

900 

910 

1000 

1030 

1100 

1110 

1150 

1175 

1200 

1250 

1260 

1330 

1350 

1500 

1600 

1650 

1800 

1900 

1960 

2000 

2080 

2142* 

2300 

2400 

2485 

2490 

2500 

2600 

2635 

2800 

28.50 

2860 

2900 

3000 

3100 

3290 

3500 

3730 

4000 

4300 

4440 

4444 

4560 

4730 

4850 

4885 

4900 

5000 

5025 

5210 

5270 

5500 

5730 

6000 

6300 

6500 

7000 

7.500 

7613 

7700 

79.50* 

8000 

82.50 

8500 

9000 

9710 

10000 

10500 

12000 

14600 

1.5000* 

17000 

18000 

19000 

20000* 

21.500 

23000 

30000* 

40000 

50000 

9.5C00 

68000 

75000 

80000 

91000 

1  ABOVE  SIZES  EACH  45c . 

.TEN  FOR  $3.M 

1  TT70W““  1.50000 

166750 

175000 

18.5000 

201000 

229000 

250000 

254000 

26.5000 

268000 

294000 

314000 

33.3000 

33.3500 

400000 

402000 

420000 

422000 

458000 

478000 

.500000 

.575000 

600000 

654000 

700OO0 

7.50000 

900001' 

1  ABOVE  SIZF-S  EACH  60c . 

TEN  FOR  $5  M 

950000 

1  MEO 

1  .200 

2  MEG 

2  855’ 

3  MEO 

3  673 

4  MEG 

4.230 

4  250 

4  5  MEO 

5  MEG 

9.050 

10  MEG 

11. .55 

12  83 

20  MEG 

1  ABOVE  SIZES  EACH  90o . 

.TEN  FOR  $6  95 

1  vTcn  OREEN  VACUUM  PRECISION 

1  RFiHSTORS 

1  .83  MEO 

1  MEG 

1 . 5  MEG 

2  MEO 

3  MEG 

1  3.75  MEO  0 , 26  of  1  *5.  Bocy  HlToltS  ea  . . 

. .  $1.90 

1  IRC  NAVY  PRECISION  1  MEO  H  of  1% 

1  mf  .  .  . 

. .  1.99 

1  IRC  NAVY  PRECISION  2  MEO  1  /6  of  1  % 

1  Cwed.. 

. .  4  95 

1  WESTON  4  56  Twin  Oalvoma  4'  aecy  vx  of  1  <7, 

1  Htdamping  40-0—10  A  10-0-10  ma . 

.  .  19.95 

1  EE5/WE 

Telephone 

complete  *LN . 

..$10.95 

1  VIBRDPI.EX  KEY 

u.sed  $3.95: 

NEW . 

...  5.75 

1  MIKE  WE  -Navy  push  to  talk 

A  plug.... 

...  .98 

1  CFT  lU  VR  250-1500KC  *LN.. 

...30.00 

.\N  AP1.3  HF  RCVR  less  tubes  M.N .  5  95 

COIL.S  Hallicrafters  BC610/HT4/47  to  52.... 20.00 

TUin/.S  to  4  mc's  for  VFO  A  Data  Info .  2.50 

TU47.  48.  50.  51.  52  tuning  units  HT4  (g....  3.95 

AN/CRW  2  RCVR.  Dynmtr  less  tuNs .  2.95 

ART  1.3  AMPLIFIER  $2.95:  with  tubes .  5.95 

VIRRAPACK  MALTXIRY  12V  inpt /225V/60ma  3.95 

T17B  MICROPHONE  push  button  A  plug . 89 

STUOliOFI.ASH  KRYPTON  lAMP  A  Ign 

Transf  .  7.95 

STRfili,  FLASH  Dual,  SC #1503  aircraft  set 
inpt  12V  complete  iHiwer  .supply.  Cables 
batteries  A  2  Krypton  Hi  Intensity  lamps.. 95. 00 
SUPREME  304  TUBE  A  SCT  TESTER  •LN.$59  50 
RADIO  CITY  80.3  TUBE  A  SET  TESTIHl 

•LN  .  49  50 

DIEIIEITAL  .SOCKETS  1  Iprong/CRtubes. . .  .69 

•  •  • 

52  Min.  order  FOB  N.Y.C.  Add  Postage  all  orders 
'nd  25*0  deposit.  WOrth  2-7230.  Sand  for  eataloq. 
Soecialists  in  International  Export.  School.  Collate 
A  Industrial  trade.  Money  Back  Guarantee. 


"TAB"  FOR  TUBES 

1E7G  . $  .89  6SL7  . 69 

IL4  . 98  fi8N7 . 68 

1P5Q  .  I.C8  «V6  . 97 

2A5  . 60  6X5  . 75 

2X2  . 81  6V6G  . 87 

2V3G . 75  7C5  .  1.00 

3A4  . 52  12A6  . 60 

3B7/1291  .  .49  12AH7  ...  1.01 

384  1.00  12K8  . 84 

5R4G  . 70  12SA7 . 58 

5T4  97  12SG7 . 82 

5U40  63  12SK7 . 69 

5W4 . 97  12SR7 . 69 

5Y30  41  128Q7  . 62 

5Z3  55  35L6  62 

5Z4  89  3.'.Z5  52 

6AB7  . 89  50L6  . 64 

6AC7  . 65  30  74 


6AB7  . 89  50L6  . S51  V.;  -  ’2? 

6AC7  . 65  30  74  955  A  8...  .64 

6AG5  . 97  80  . 41  2®®  '22 

6AG7  . 91  15E  .  1.95  A  8.  .90 

6AK5  . 75  3C24/240  ..  .74  »91  . . . 39 

6AL5  ./..  .81  lOOTS  ....  2.90  JJSHf  ....  .87 

6B4G  _  1.21  VK105  . 74  ••  'i* 

6B8G  ....  1.00  VRLOO . 74  1«13  .  .W 

6C4  . 65  2C26  . 74  IJl® .  Z  J® 

6C5  43  2C40/446A.  .88  1®*®  • -.i”  •  'I* 

6C6  73  .3K24  . 74  1641/RK60.  .89 

6C80  74  .3n4TL  ....  5.95  *050  . 81 

6D6  . 61  307A  .  3.25  9002  . 80 

6E5  . 69  450TL  ....18.00  9004  . 54 

8F6  . 69  WI2>;il  ...25.00  9006  .  .67 

6F7  .  1.20  .5D21  . 19.01  SAPl  . LM 

6F8  .  1.26  6AR6  ....  1.28  3BP1  .  I.W 

6G5/6H5  .  .90  fOSA  .  3.95  5AP1  .  3.55 

6G6  .  1.08  717A  . 89  5BP1  ..  3.37 

6H6  .  58  723  .  2.95  5BP4  . 3.37 

644  .  I  45  725  .  2.95  6CP1  . 2.25 

6J5  . 62  807  .  1.30  5FP7  .....  4.50 

6J6  . 54  808  .  2.00  7BP7/1813.  2.90 

6J7  . 81  813  .  9.00  VT127  ....  2.95 

6K7  . 66  815  .  2.20  631P1/SN4  .3.75 

6K8  . 81  826  .  1.45  CK1008  ...  .49 

9L6  1.15  829B/3E29  .  2.90  2J21  . 16.00 

gL7  . 97  8.36  .  1.47  2J32  . 18.00 

6N7  .  1.20  837  .  2.25  2J55  . 18.00 

68A7  . 43  864  . 60  2K29  .  6.95 

68C7  . 84  866  A  8. ..  I  09  20X672  ...  2.95 

§807  . 5,  872A  .  2.75  199698  ....  2.W 

6SJ7  . 63  931. A  .  1.87  289881  ....  2.80 

CE206/2RA6  CE215/2RAir,  805  .  3.70 

3.95  10.00  845  .  3.70 

For  Breakages  A  open  fllaments  no  guarantee. 
MAZDA  S6/11.5V  Bulb  10  for  $1.45:  49/2V/ 

60ma  . 10  for  $.90 

44/6.3V/250ma  10  for  $.54;  Neon  NE20/51.. 

10  for  1.00 

BC451  or  BC4.50/SCR274  Control  box _ each  1.95 

BC433  RADIO  COMPASS  RCATl  only . 18.95 

1-82  Compass  bearing  iadieator«A  autosyn...  6.95 


C  TAB  for  S.  C.  TECH  MANTJALS  A  DIA- 
UR.AMS 

BC221  A  211  Tech  manual . $1.00 

BC312  Maintenance  Tech  manual .  1.00 

DIAGRAMS -ARC5;  SCR522.  SCR274.  BC.348 

A  BC191:  BC375:  BC624A  A  625A . ea.  .40 

8CR211  Frequency  Meter  LN* . 38.00 

BC.348  with  Tubes  good  cndtn  “LN . 39.00 

SCR522  less  tubes  $9.95.  with  tubes  *LN . 18.95 

BC191/BC375  etc.  One  TU,  less  tubes  ‘LN..  7.00 
BC212  Tank  Interphone  A  tubes  A  Dyn  •I.N..  3.95 

8CB625  Mine  Detector  ‘LN . 18.00 

SCB.58,7  WALKIE  TALKIE  'LN . 39.95 

R5  Radio  Compass  Bendix  set  only  *LN . 18.95 

BC77g/po  8CR.378  Gibson  Girl  'KN .  4.95 

BC12n6— RCVR  200—400  kc  ‘LN . 4.90 

AN/ARN-5/BC733  RCVR  3.35mcs  less  tubes 

•I.N  .  9.95 

8<’R/6in  Recvr  A  Xmtter  ‘LN . 20.00 

COILS  for  BC191  or  \T-'0  TT'5.  7,  8.  9.  10  «  2.70 

COILS  for  BC22.3.  TU22.  26  etc . 2.70 

WIIX^OX  CW3  A  set  coils . 14.50 

CW  A  F3  coils  5-10  or  9-16mc’s  each . 2.70 

RT-.APN-l  Altimeter  less  tubes . 12.95 

BC4.56  po  SCR274  MODITJATOR  less  tubes..  1.69 
BC4.53  po  SCR274  RCITI  190-.550KC  •LN...  6.95 

BC454/3-6mrs  RCVR  with  tubes  ‘LN . 4.50 

RC4.55/6-9m-s  RCVR  with  tubes  ‘LN . 4  50 

BC4.57-458  4.59  XMTTER  •I.N  each .  5.95 

Dynmtr  PE94.A  Bendix  Inpt  24 -^SV.  outpt 
.3(10V/26nma.  1.5nv/10ma.  14.5V/.5A.  inpt 

A  nu'nt  filters.  VRegulator  A  S'Relav  for 

8CR.522  .  9.95 

Dynmtr  l>.\?.\  Inpt  28V,  outpt  300V/26nma 
If.n/V'oma.  14  5V/.5A  Cont  Dtitv— For 
8CR.522-Can  he  used  as  llOV-AC  motor  Hi 

Torque  .  3.85 

Dynmtr  DM4.  Inot  12  A  24V.  outpt  22.5V /lOO- 
ma  440V/200ma.  Cont  Dutv.  nigged  dsgn. 
fleld|f  can  be  paralled  for  6V  operation  or 

ase  as  motor .  5.95 

Dynmtr  Inpt  28V/1.4A.  outpt  2.50V/6nma  cont 
duty,  wgt  2  Ihs;  operates  on  12V  fields  In 

parallel,  also  llOV  motor . Two  for  1.80 

Dynamotor  12  A  24V'  Inot.  27.5V/linma  A 

12V/3.\  outpt  .Vlnlco  P’Msgnet  unit .  1.95 

FILTERS  IN  A  OUTPT  for  Dvnmtrs . 49 

*'h^eff^m'  C^'^' 

Inm^^AB  TESTEO 

Amp.  output  240V/  fn  9 
lOOma  nr  12.5ms  '4^/ 

^of  24Vlnpt.  "TVB" 


•'  Dopt.  I2K.  Six  Thureh  Street,  New  Y6»rk  6.  Y..  Y.S.A.  •  ^'TAB” 

TII.AT’H  .\  lirv  •  •  •  CORNER  CHURCH  A  LI  BFKTY  STS..  ROOM  200  •  •  •  TH.AT’S  .\  BI  Y 


ELECTRONICS  — December,  1947 


_ qp  SEARCHLIGHT  SECTION  ^ _ 

SPECIALIZED  ELECTRONIC 

Material-High  Quality-Low  Price- Immediate  Shipment 


9"  TELEVISION  TUBE 

GE  MW  22-2— SCREEN— WHITE,  MEDIUM  PERSISTENCE  —  MAX.  Plate  volts 
5000 — Magnetic  Focus — Magnetic  Deflection — Heater  6.3  volts  at  6  amps. — 15" 
long.  Price  $17.95 

PRECISION  RESISTORS 

We  have  a  large  quantity  and  variety  of  I.R.C.  Precision  resistors  down  to  1/10% 
tolerance  and  listing  up  to  $5.00  ea.  These  are  made  available  for  .35  each  for 
any  of  the  following  Ohmages  and  types:-—  <  ^ 


WW-3 


Ohms 

Quantity 

50 . 

.  1858 

70 . 

.  3470 

100 . 

.  210  • 

110 . 

.  290 

125 . 

.  228 

130 . 

.  883 

750 . 

.  2833 

1000 . 

.  2376 

2200 . 

.  1803 

2230 . 

.  .• .  322 

7500 . 

.  309  , 

10000 . 

.  2226 

12000 . 

.  2014 

14460 . 

.  172 

15000 . 

.  5231 

17000 . 

.  3028 

20000 . 

.  11872 

20520 . , . 

.  141 

26500 . 

.  714 

33000 . 

.  2612 

40000 . 

.  210 

41800 . 

.  209 

46000 . 

.  1488 

50000 . 

.  371 

54500 . 

.  1435 

920000 . 

.  1536 

100000 . 

.  950 

109000 .  1316 

120000  .  407 

4.3 .  870 

5.1 .  2541 

6 .  305 

13.333 .  1690 

10 .  467 

12 .  378 

14 .  309 

20 .  1498 

22 .  674 

35 .  1037 

53.96 .  258 

280 .  445 

1200 .  100 

4000 .  723 

8400 .  20 


WW^ 

Ohms.  Quantity 


10.2.  . . 

290000 

53.32.. 

988.. . 

23.29. . 
600000 
250000 
120000 

80000.. 


623 

193 

295 

339 

200 

2086 

1378 

988 

1320 


84000 

4000.. 

33.22. 


WW.5 

Ohms. 

1500 . 

4000 . 

1  meg . 

700000 . 

750000 . 

800000 . 

84000 . 

100000 . 

125000 . 

200000 . 

220000 . 

268000 . 

500000 . 


WW.7 

Ohms. 

100 . 


WW.13 

Ohms. 

15000 . 

22000 . 

40000 . 

110000 . 


3934 

174 

245 


Quantity 

893 

893 

6310 

1269 

351 

1140 

2104 

2262 

1364 

236 

9307 

449 

972 


Quantity 

200 


Quantity 

548 

258 

81 

202 


ALSO  THE  FOLLOWING  WIRE  WOUND  RESISTORS 


FERRULE  TYPE  RESISTORS 
SPRAGUE 


Glass  Type 
Size 


339  25000  Ohms. 
66  30000 
102  40000 
203  50000 
100  100000  “ 


6^*  long  X  1 '  dia. 
6|'  long  X  1  dia. 
61'  long  X  1  dia. 
6i'  long  X  1 1'  dia. 
6l'  long  X  1 1'  dia. 
Price— .25  ea 


I.R.C.  METALIZED  FILA¬ 
MENT 

INSULATED  RESISTORS 

188  Type  F2  1000  Qhms.  2  Watt. 
500  “  “  2500 

2004  “  “  10000  “ 


1424  “  “  250000  “ 

155  “  F3  10000  “ 

165  “  “  18000  “ 

Price  —.05  ea 


I.R.C.  ADJUSTABLE  TYPES 
POWER  RESISTORS 


836 

Type  ABA  200 

Price 
Qhms.  .1 8  ea 

874 

“  DGA  2500 

“  .25  ea 

1512 

“  DGA  10000  “  .25  ea 

385 

“  DMA  100 

"  .25  ea 

912 

“  DMA  500 

“  .25  ea 

I.R.C.  FIXED  TYPES 
RESISTORS 


425 

Typf  AB 

4000  Qhms.  .10  ea 

1159 

a 

CB 

1000 

U 

.10  ea 

218 

U 

CB 

1500 

u 

.10  ea 

127 

a 

DF 

1650 

u 

.12  ea 

683 

u 

EL 

250 

a 

.15  ea 

279 

a 

EM 

350 

“ 

.15  ea 

486 

«i 

EM 

1600 

« 

.1 5  ea 

309 

u 

EM 

4900 

u 

.15  ea 

215 

u 

EM 

5000 

a 

.1 5  ea 

67 

«i 

EM 

7500 

tt 

.15  ea 

256 

M 

EM 

10000 

tt 

.15  ea 

286 

a 

EN 

2500 

<« 

.15  ea 

1556 

EP 

5000 

tt 

.15  ea 

424 

a 

EP 

7500 

tt 

.15  ea 

331 

u 

ES 

1000 

tt 

.25  ea 

1616 

tt 

ES 

5000 

.25  ea 

490 

M 

HA 

10000 

tt 

.35  ea 

273 

u 

HA 

50000 

tt 

.35  ea 
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SEARCHLIGHT  SECTION  ® 


TUBES 

RK  73,  High  Voltage  Recti- 

tier  tube  can  replace  2x2, 

2V3,  etc. 

Characteristics: 

Octal  boso 

Filament  2.5  volts  at  4.25 

omps. 

Max-  peak  universe  voltage  13000  I 

Max-' operating  current  30 

ma. 

Large  quontity  available 

Lists  at  $12-50,  Price  $.48  each.  I 

A  list  of  other  good  buys 

at  tubes 

follows: — 

Price 

1632 . 

$.38 

1629 . 

.38 

12A6 . 

.32 

50 . 

.65 

VR90 . 

.45 

VR105 . 

.45 

1626 . 

.45 

1631 . 

.45 

1633 . 

.45 

1644 . 

.65 

1L4 . 

.38 

3A4 . 

.38 

3Q4 . 

.38 

6B8 . 

.48 

836 . 

.65 

CK1005 . 

.48 

9002 . 

.48 

9003 . 

.48 

3D6/1299 . 

.48 

676 . 

.38 

724B . 

.38 

1R4/1294 . 

.48 

12K8 . 

.48 

7F7 . 

.  .48 

6V6 . 

.  .48 

7N7 . 

.  .48 

12SF5 . 

.  .48 

12SL7 . 

.  .48 

12SN7 . 

.48 

3FP7 . 

.  1.45 

IFP7 . 

.  1.95 

RELAYS 


Price 

O.  ■. — 2  clrcnlt;  coll  10  voIta  DC 
contacts  EO/20  am  pa  115  volta  AC.  .$  .85 

Oak — Rotary  type  8-28  Volts  DC  2 
stnale  break,  2  make — 1  break  and 
make  .  .85 

O.  K.— *B101W3.  coll  170  ohm.  20 
volts  D.C.  contacts — 3  singrle  break  .65 

RBM — £55526.  coll  275  ohm,  20  volts 
DC  Two  Pole— one  double  throw, 
one  single  throw . 65 

Q.E.— £D106F3.  coll  180  ohm.  24 
volts  DC.  Double  Pole,  Double 
throw  . 65 

AlUed— £BD12D  180  ohm  coll.  20 
volta  DC.  4  Pole  Double  Throw..  .65 

cure— #818062.  Coll  150  ohm.  9 
volts  DC  Double  Pole,  Single 
Throw  . 85 

Allied  —  #BOTX-20.  Coll  120-260 
ohms  12-24  Volts  DC — opens  one 
circuit — closes  other  . 95 

Ward-Leonard — Heavy  duty  keying 
type  2000  ohm  coll,  70  volts  DC..  1.25 

Allied— #BfllSD35.  coll  250  ohms.  24 
volts  DC  Heavy  Contacts— opens 
one  circuit-:— closes  other . 95 

Clare  —  #814680  —  Miniature.  300 
ohms,  24  volts  DC  Four  Pole — two 
throws . 95 

Leach — #1054.  coll  260  ohms,  24  volts 
DC  Heavy  contacts,  two  pole  single 
throw  -I-  Holding  contact . 95 

• 

RCA — Vacuum  Relay.  Relay  con¬ 
tacts  will  break  3000  volts  and 
carry  10  amperes  Solenoid  reslst- 
ane«  200  ohms,  24  volts  DC — Ex¬ 
cellent  as  R.F.  antenna  relay . 95 


TRANSFORMERS 

Primary  —  117  Volts  60  cycles 
Secondaries  -1100  Volts  C.  T.  at  200:MA. 

5  0  Volte  3  Amps. 

6.3  Volta  3  Amps. 

2.5  Volte  8  Amps. 

Overall  Dimensions  4}*  square  T  5*  Price' $4  95 
Prlma^  —  220  Volts  50-60  cynlee  ^ 
‘^'secondaries  —  500  Volts  C.  T.  65  MA. 

5.0  Volte  2  .4mpe. 

6.3-12.6  Volte  2  Amps  Price  $1.95 

Primary  —  117  Volts  60  cycles 
Secondaries  —  600  Volts  200  MA. 

6.3  Volts  10  Ampe. 

5.0  Volta 3  Ampe.  Price  $4.95 

Primary  —  117  Volta  60  cycles 
Secondaries  —  750  Volte  120  MA. 

6.3  Volts  4  Ampe. 

5 .0  V olts  2  .\mpe.  Price  $3.95 


Television  or  Oscilloscope  3000  volt  D.C. 
supply.  Completely  wired  and  tested, 
NOT  SCRPLITS.  Will  deliver  better 
than  3000  volts  Altered  D.C.  at  1 
mllliampere.  Complete  with  tubes  at 

the  unbelievahly  low  price . $7.45 

Safety  Interlock  Switches,  ideal  for 
Television  Receivers,  Transmitters, 
etc . Price  $  .15 

CIRCUIT  BREAKERS— 
"KLIXON" 

Thermal  type  with  automatic  reset 

Rating —  5  Amperes . Price  $  A5 

Rating— 60  Amiteres . Price  $  .55 

Voltage  Reamlator  for  12 — 15  volt  systems 
Leece-Nevllle  #33508  . Price  $1.25 


FfUmeat 

PrL 

Sec. 

Sec. 

Volta 

Volu 

Cerreat 

117  V. 

6.3 

7A 

50-60  cycles 

6.3 

.8A 

6.3 

.6A 

6.3 

.6A 

5  0 

3A 

5  0 

3A 

5.0 

3A 

Overall  dimensions  5'z5x4}' 


FILAMENT 


117 

50-60  cycles  6.5  8A 

6.5  .6A 

5.0  3A 

2.5  1.75A 
Overall. Dimensions  3-7.8z4}x5' 


FILAMENT 


117 

50-60  cycles  5.0  3A 

Overall  Dimensions  31x2x2)*  .98 


117  Tapped  See.  3.5 
to  6  8 

in  5  steps  lA 

Overall  Dimensions  l)xlix2*  .75 

PLATE 

TRANSFORMERS 

117  850  C.T.  250  MA. 

Overall  dimensions  5x5x4 )  $8.98 


117  800  C.T.  200  MA. 

Overall' Dimensions  5)x5x5  8.98 


Magnetron  Filament  Transformer — lamdatsd 
for  7 , 500  volts.  Pri. — 1 15  volts  60  eyelss 
See. — 6.3  volts  ^  1  ampere 

Sec. — 2. 5  volts  %  1.75  amperes - 
G.E.  type  K35-J51 

Overall  Dimensions  5)x4}x4  Price  $1.28 

VIBRATOR  TRANS¬ 
FORMERS 

For  Auto  Radio  or  Mobile  Traasmlttsr  Dae 
6  or  12  400  C.  T.  150  MA. 

Overall  Dimensions  3  ix4)x3)  1.48 


Mniti-Tap  Transformer 
Input  105-115  volu  25-60  cwdes 
SeMndary  voltage  tapped  from  )  to  78  volts 
suitable  for  use  on  t\ibe  ebesker,  sts. 

Overall  Dimensions  2)x3x4  Price  $1 . 98 


RECORD-SCRATCH 

FILTER 

One  of  the  best  scratch  filters  we 
ever  had.  Note  these  desirable  tee- 
tures: 

•  Suppresses  needle  scratch  on  all 
records — approximately  85  lb.  attenaa- 
tion 

e  Old  records  snnnd  new  again 
e  Scratch  frequency  range  adjustable 
within  the  range  of  StMMI  to  5000  cycles 
e  On-olf  cutout  switch 
e  Very  compact — housed  in  a  shielded 
aluminum  container  only  1)4**  square 
by  3V4"  long 

•  Exceptionally  Priced— only  . 81.65 


TIME  DELAY  RELAY 

Thermal  vacuum  type 
S.  P.  S.  T.  100  ohm  coil 
24  Volts  AC/ DC 
90  Second  delay  Price  $.95 
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I.  F.  COILS 

(3  me)  Slug-tuned,  ahielded. 
criminator.  Interstage,  BFO. 
Each  coll  . 


Input,  Dis- 

...  69c 


I  SPECIALS  OF  THE  MONTH 


OUTPUT  A  LINE  TRANSFORMER 

Prlr  8600  ohiKs — Sec  #1-8  ohms.  Sec. 
#3-0-128-600  ohms.  Response:  Mt% 

300-  5000c.  UTC — type  01 . . ♦  • 


SELENIUM  RECTIFIERS 
Full  Wave  Bridge  Type 


INPUT 


OUTPUT 


up  to  18v  A.  C.  up  to'  12v  D.C  1  Amp. 
up  to  18v  A.C.  up  to  12v  D.C  6  Amp. 
up  to  18v  A.C.  up  to  12v  D.C  10  Amp. 
up  to  18v  A.C.  up  to  12v  D.C  16  Amp. 
up  to  18v  A.C.  up  to  12v  D.C  30  Amp. 
up  to  36v  A.C.  up  to  28v  D.C  1  Amp. 
up  to  36v  A.C.  up  to  28v  D.C  6  Amp. 
up  to  36v  A.C.  up  to  28v  D.C  10  Amp. 
up  to  36v  A.C.  up  to  28v  D.C  15  Amp. 
uptollSvA.C.  up  to  lOOv  D.C  .25  Amp. 
uptoll5vA.C.  up  to  lOOv  D.C  6  Amp. 
up  to  115v  A.C.  up  to  lOOv  D.C  5  Amp. 

HALF  WAVE  TYPE 

up  to  196v  A.C.  up  to  158v  D.C  .076  Amp. 
up  to  395v  A.C.  up  to  350v  D.C  .075  Amp. 
up  to  396v  A.C.  up  to  330v  D.C  .110  Amp. 


$1.96 

4.46 

7.46 

9.96 

14.96 

5.46 

7.46 
1Z46 

18.96 

2.96 

6.96 

19.96 

$1.96 

2.96 

3.96 


OIL  CONDENSERS: 
Standard  Brands,  A-N  Inspected 
All  Ratings,  D.C. 


Imfd.  fiOOv . , 

$0.35 

2mfd. 

2000v.. 

$1.75 

2mfd.  eOOv. 

.35 

3mfd. 

2000v.. 

2.75 

4mfd.  BOOv. 

.60 

4mM. 

2000v.. 

$.75 

8mfd.  fiOOv . 

1.10 

ISmfd. 

2000v.. 

4.95 

lOnofd.  BOOv. 

1.15 

.Imfd. 

2500v.. 

1.26 

Imfd.  lOOOv. 

.60 

.25mfd. 

2.'j00v.. 

1.46 

2mfd.  lOOOv. 

.70 

.6mfd. 

2500v., 

1.75 

4mfd.  lOOBv . 

.96 

.0.5mfd. 

3000v.. 

1.95 

8m(d.  lOOOv. 

1.95 

rimfd. 

3000v., 

2.25 

lOmfd.  lOOOv. 

2.10 

.25mfd. 

3000v., 

2.65 

IBmfd.  lOOOv. 

2.25 

5mfd. 

SOOOv., 

2.85 

20mfd.  lOOOv. 

2.95 

Imfd. 

3000v., 

3.60 

24mfd.  1500v. 

6.95 

12mfd. 

3000V., 

6.95 

25mfd.  2000v. 

1.06 

2mfd. 

4000v., 

6.96 

.6mfd.  2000v . 

1.15 

Imfd. 

5000v., 

4.95 

Imfd.  2000v. 

.95 

.Imfd. 

7000v. 

2.95 

SPECIAL  2  mfd.  3000v. 

$4.45 

HIGH  CAPACITY  CONDENSERS 

2x3500  mfd— 25WVC  . $8.46 

4000  mfd.— 30WVDC  .  2.96 

1000  mfd.— 15VVVDC  . 99 

2000  mfd.- 50WVDC  .  1.96 


ART/13  MODULATION  KIT 

Consists  of  driver,  speech  amplifier,  sidetone 
amplifier  assembly  and  modulation  trans¬ 
former.  'With  complete  diagram  for  the 
famous  ART/ 13  transmitter. 

SUPER  BUY  at . $8.95 


PORTABLE  F  M  TRANSMITTER 
(SONOBUOY) 

Operates  on  standard  67  Hv  Minimac  and  IV^v 
Flashlight  cells.  Frequency  72  me  (easily  doubled 
to  144  me).  Complete  with  6  tubes  and  diagram. 
(Less  batteries.) 

EXCEPTIONAL  BUY  at . $72.95 


GIBSON  GIRL  TRANSMITTER 
(SCR-578B) 

Emergency  life  transmitter.  100%  complete; 
Includes  balloon,  hydrogen  generator,  Icite, 
signal  lamp,  antenna  and  instruction  manual. 
Self-powered  merely  by  turning  crank.  Auto¬ 
matically  transmits  S.O.S.  on  600  cycles. 

FULLY  GUARANTEED . $29.95 


SK-IM  RADAR 

Receiver  —  Indicator 
ll&v  60  cycle  operation 
175-226  megacycles. 

Complete  with  all  tubes. 
Brand  New . $187.50 


SOLA 

Constant  Voltage  Transformer 

Pri:  190  to  260v  60  eye.  * 

Sec:  116  volts  0  1.74  amps. 
Rated  260  V.  A. 

Brand  New . $29.95 


TUBES  (Brand  New) 
Army-Navy  Inspected 


1B24  .  .$  4.96 
2AP1  . .  2.25 


2C40  .. 

1.19 

2D21  .. 

.89 

2V3Q  .. 

1.25 

2X2  ... 

.84 

3AP1  .. 

3.00 

3EP1  .. 

2.96 

3E28  .. 

2.96 

5BP1  .. 

3.96 

5I1P4  .. 

4.95 

5CP1  .. 

8.96 

6JP1  .. 

11.95 

6LP1  .. 

8.96 

5R4GT 

.98 

5Y8  ... 

.41 

6AB7  .. 

.99 

6AC7  .. 

.99 

6Aa6  .. 

.99 

6AG7  .. 

.99 

6AJ5  .  . 

.99 

'6AK6  . 

.90 

6AL5  .  . 

.99 

6AR6  .. 

1.29 

6B4G  .  . 

1.29 

6C4  . .  . 

.69 

6C6  . . . 

.49 

6P6  .  .  . 

.89 

6P6G  .  . 

..59 

6 J4  .... 

1.60 

6J5  .... 

..56 

6J6  .... 

.89 

6L6  .  . . 

1.23 

6L7  .... 

.98 

6N7  .  . . 

1.02 

6SH7  .  . 

..59 

6SL7  .. 

.89 

6SN7  .  . 

.69 

6SR7  .. 

.89 

7A4  ... 

.81 

7F7  . . . 

1.26 

7L7  . . . 

1..59 

9JP1  .. 

3.95 

lOY  ... 

.98 

12X3  .. 

1.50 

16E  ... 

1.60 

HK24G 

1.75 

28D7  .. 

.98 

30 . 

.75 

86T/Ta 

3.50 

VR90  .. 

.75 

VR106  . 

.75 

VR160  . 

.75 

lOOTH  . 

7.95 

lOOTS  . 

3.00 

211  .... 

1.26 

75T  ... 

2.95 

250TH  . 

14.95 

257B  .. 

6.49 

304TH  . 

9.96 

311  . .. .$ 

1.98 

S71B  .. 

5.96 

450TH  . 

39.95 

703A  .. 

7.95 

70&A  .. 

3.95 

716B  .. 

7.95 

721A  .. 

4  35 

726/AC 

7.50 

801  .... 

1.19 

802  .... 

1.98 

803  .... 

8.95 

804  .... 

9.96 

805  ... 

4.95 

806  .... 

14.95 

807  .... 

.95 

808  .... 

2.96 

809  .... 

1.50 

810  .... 

6.95 

811  .... 

1.95 

812  .... 

.3.15 

812H  .. 

6.90 

813  .... 

8.95 

814  .... 

4.46 

815  .... 

3.95 

826  .... 

2.26 

829-A-B 

3.60 

832  .... 

2.26 

833A  .. 

39..50 

884  .... 

2.96 

835  .... 

2.95 

836  .... 

1.76 

837  .... 

2..50 

838  .... 

3.95 

841  .... 

1.20 

861  . . . . 

69..50 

866  . . . . 

.75 

872A  .. 

2..50 

884  . . . . 

.98 

885  . . . . 

.98 

902  .... 

2.25 

913  . . . . 

3.00 

954  . . . . 

.75 

955  . . . . 

.76 

956  .... 

.75 

957  .... 

.75 

958  .... 

.76 

959  .... 

.76 

1005  ... 

.69 

1616  ... 

2.95 

1619  ... 

.75 

1624  .  . . 

.90 

1626  .. 

.  .75 

1626  ... 

.75 

8001  ... 

6.49 

8003  .  . 

9.95 

8006  ... 

4.95 

8011  ... 

1.95 

8016  .  .  . 

1.65 

8025A  . 

4.95 

1654  ... 

1.98 

SCR-522  100-156  MC. 
RECEIVER  AND  TRANSMITTER 
Licensed  for  Railway  and  Taxicab  Use 

The  ideal  all  purpose  transmitter-receiver  for 
work  in  the  100-166  me.  spectrum.  Pour  chan¬ 
nel  pushbutton  operation,  crystal-controlled, 
AM,  phone,  mobile  or  fixed  station  service. 
Ideal  for  amateur,  aircraft,  marine,  railroad, 
taxicabs,  police  and  experimental.  Amplitude 
modulated — High  transmitter  output.  Re¬ 
ceiver  has  10  tubes  and  transmitter  has  7 
tubes  including  two  832’s.  60  cycle  operation. 
Complete  conversion  instructions  and  sche¬ 
matic  furnished  with  each  unit.  Tube  comple¬ 
ment  2 — 882;  3 — 12A6:  1 — 6G6;  2 — 6667;  1 — 
12J6GT:  1 — 12C8;  1 — 9002;  3 — 9003;  1 — 
12AH7GT  and  3— 12SG7.  Com-  Cf,fOC 
plete  with  tubes . 


BC-375-E  TRANSMITTER 

Operates  from  200  kc — 12.6  me  complete  with  all 
tubes,  dynamotor,  six  tuning  units  and  one  antenna 
tuning  unit, 

LIKE  NEW .  $39.50 


TRANSFORMERS — 115  V  60  CYC. 
HI-VOLTAGE  INSULATION 

1600V  at  4ma:  700v  at  150ma;  6.3v  at  8A  $8.50 

3710V  at  4ma;  2x2. 5v  at  3A .  9.95 

2500V  at  lOma .  6.50 

2160v  at  15ma .  6.50 

1760V  at  4  ma;  6.3v  at  3A .  7.96 

1640V  at  4ma;  340-0-340  at  240ma .  7.50 

650-0-&60V  at  150  ma;  5v  at  3A;  2x6.3  at 

6A  amp .  7.96 

600-0-600V  at  lOOma;  5v  ct  at  3 A .  4.96 

442-0-442V  at  lOOOma .  9.96 

425-0-425V  at  150ma;  6.3v  at  7.5A;  6.3v  at 

3A;  5v  at  3A .  5.96 

400-0-400V  at  200ma;  5v  at  3A .  4.95 

S50-0-350V  at  150ma;  6.3v  at  6A;  5v  at 

3A;  78v  at  lA .  4.95 

350-0-360V  at  35ma-XLXT  for  VOLT- 

DBLR  .  1.49 

300-0-300V  at  65ma;  2X  5v  at  2A ;  6.3v  at 

2%A;  6.3v  at  lA .  3.49 

326-0-325V  at  120ma;  lOv  at  6A;  6.3v  at 

7A  .  3.49 

3&0-0-360V  at  8&ma:  2X  5v  at  2A;  6.3v  at 

.6A:  6.3v  at  3.75A .  7.60 

250-0-250V  at  100  ma;  2X  6.3  at  4A;  6.3v 

at  6A;  6.3v  at  lA  .  4.96 

2.6v  at  2A;  5v  at  3A . 2.96 

2.6v  at  lOA .  8.26 

6v  at  115A . 9.96 

6v  at  190A  . 17.60 

8.3v  at  6.6A  .  8.25 

6.8v  at  8.1A  .  1.96 

6.3v  at  21. 5A;  6.3v  at  2A;  2.5v  at  2A  ...  6.96 
1600V  @  2ma;  2.5v  &  1.75A;  6.3  @  .6A..  9.96 


FILTER  CHOKES 
HI-VOLTAGE  INSULATION 


4  Hy  at  260ma  $1.98 
10  Hy  at  260ma  2.49 
10  Hy  at  400ma  4.96 
12  Hy  at  lOOma  2.95 
4  Hy  at  600ma  6.96 
10  Hy  at  200ma  1.98 
200  Hy  at  12ma  1.39 


12  Hy  at  300ma  $3.96 
16  Hy  at  lOOma  2.96 
16  Hy  at  126ma  8.26 

30  Hy  at  70ma  1.96 
.1  Hy  at  6  Amps  6.96 
15  Hy  at  75ma  1.49 
10/20  Hy  at  85ma  1.96 


BLOWER 

Hi-air  blast,  designed  for  transmitting  tube 
service.  Motor  operates  on  100-125v  60  cycle 
at  7000  RPM.  Noise  free  with  self  contained 
chokes  and  filters.  Enclosed  in  satin  finish, 
aluminum  cabinet.  Measures  4”  high  x  2%x 
3%".  Many  uses. 

SUPER  BUY  at . $5.95 


ALL  FRICIS  SUUfCTTO  CHANOE  WITHOUT  NOTICE 

All  merchandise  guaranteed.  Mail  orders  promptly  filled. 

All  prices  F.O.B.  New  York  City.  Send  money  order  or  check. 
Shipping  charges  sent  C.O.D.  Minimum  order  $5.00. 


RADIO  HAM  SHACK  liic. 

63  DEY  STREET  •  NEW  YORK  7,  N  .  Y. 


ATTENTION 

INDUSTRIALS — LABS — 
SCHOOLS — AMATEURS 

Let  us  quote  on  components  and 
equipment  that  you  require.  We 
have  too  many  items  to  be  listed 
on  this  page.  Place  your  name 
on  our  mailing  list  now  for  new 
catalog. 
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MERRY  XMAS -HAPPY  NEW  YEAR 


SELENIUM  RECTIFIERS 
FOR  ALL  APPLICATIONS 
Full  Wave  Bridge  Types 


Input 

Output 

Current 

Price 

From 

From  * 

0-18  VJk.C. 

0-14  V.D.C. 

1  AMP 

$2.49 

0-18  Vjk.C. 

0-14  V.D.C. 

SAMP 

4.95 

0-18  Vjk.C. 

0-14  V.D.C. 

10  AMP 

7.95 

0-18  VJk.C. 

0-14  V.D.C. 

15  AMP 

16.95 

0-18  VJk.C. 

0-14  V.D.C. 

20  AMP 

13.95 

0  18V.A.C. 

0-14  V.D.C. 

25  AMP 

14.95 

0-18  V.A.C. 

0-14  V.D.C. 

30  AMP 

19.95 

Input 

Output 

Current 

Price 

From 

From 

0-86  V.A.C. 

0-28  V.D.C. 

3  AMP 

$5.95 

0-36  V  Jk.C.. 

0-28  V.D.C. 

5  AMP 

7.95 

0-36  V.A.C. 

0-28  V.D.C. 

10  AMP 

13.95 

0-36  V.A.C. 

0-28  V.D.C. 

16  AMP 

19.95 

0-36  V.A.C. 

0-28  V.D.C. 

20  AMP 

25.95 

0-120  V.A.C. 

0-100  V.D.C. 

2  AMP 

14.95 

0-120  Vjk.C. 

0-100  V.D.C. 

5  AMP 

19.95 

Full  Wave  Center  Tap 

It  OutiMit  Current  Price 

600  Mils  $5.95 


0-350  ' 


Half  Wave  Types 

Output  Current  Prire 
From 
0-7  v.n.c. 

0-7  V.D.C. 

0-7  V.D.C. 

0-7  V.D.C. 

0-7  V.D.C. 

0-7  V.D.C. 


Input 

From 

0-18  V.C.A. 
0-18  Vji..C. 
0-18  Vji..C. 
0-18  V.A.C. 
0-18  V.A.C. 
0-18  V.A.C. 


3  AMP 
6  AMP 
10  AMP 
15  AMP 
20  AMP 
25  AMP 


$3.35 

3.95 

4.95 

4.95 

8.95 
19.95 


Input 

From 

0-36  VjV.C. 
0-36  V.A.C. 
0-86  V  J1..C. 
0-36  V.C.A. 
0-36  V.A.C. 
0-36  V.A.C 


Current  Price 


Output 
From 

0-14  V.D.C. 

0-14  V.D.C. 

0-14  V.D.C. 

0-14  V.D.C. 

0-14  V.D.C. 

0-14  V.D.C. 

*  USE  with  ospscitor  to  obtsln  an;  toHsse  up  to 
twice  rated  output. 


3  AMP 
SAMP 
10  AMP 
15  AMP 
20  AMP 
25  AMP 


$3.95 

4.95 

7.95 
10  95 

13.95 

19.95 


1000  MFD 


CAPACITORS 

IS  V.D.C. 


98e. 


SELSYN  MOTORS 
Synchronous  Type 

Pair  In  Serlei  for  1 10  v.  AC. 

Type  I— S'A"  loni.  3"  dia.— 50  v.  AC.  50 

ey.— 4  Ibt,  . $  9.95  pr. 

Type  11—6^4"  long,  A'A"  dIa.— 115  v.  AC. 

50  ey.  II  oz .  12.95 

Type  III  2'/i"  long,  2^"  dia. — 50  v.  AC. 

50  ey. — 1 1  02 .  6.95  pr. 

SYNCHRO — DIFFERENTIAL 

Model  «I943—C78249-CAL- 11280  Bendix 
Aviation  115  v. — 60  ey.  6"  length  to 
end  of  shaft  x  4‘A"  diameter . $  9.95 

AMPHENOL  COAX  CONNECTORS 

83-ISPN  . $0.45 

83-18  . 45 

U6-I2/U  . 59 

83-IT  .  1.49 

83.IAP  . 79 

UG-28-U  .  1.49 

83-1 F  . 99 


AMERTRAN  VOLTAGE  REGULATOR 

(TRANSTAT) 

17.4  amps,  maximum  output  2  KVA  single  phase 
115  V.  50  to  60  ey.  90  to  130  v.  shipping  weiehl  7n 
lbs. — a  marvelous  buy — First  eome  $24  95 
Rrst  served  . . . . .  * 


G.  E.  INTERLOCK  SWITCH 

Hi-voltage  Is  lethal — protect  yourself  and  family — 
this  switch  automatically  shuts  off  Hl-volt.  circuits 
while  adjustments  are  being  made— low  pressure— 
hi  current  capacity,  positive  <9 

action.  Silver  plated  contacts.  Pr .  "PA.rep 

HEINEMAN  CIRCUIT  BREAKERS 

10  Amp.  117.5  V.  A.C..  Curve  I...  . $1.25 

0.010  amp  coll.  2340  V..  Rect.  D.C.  Curve  4.2899. 
Res.  5000  ohms  Max .  . $2.95 


WESTINGHOUSE  MN 
OVERCURRENT  RELAY 

Adjustable  to  .4  amp.  Has  automatic  110  v.  AC 
reset— glass  encased — perfect  for  any  overload 
application  whore  tube  damage  must  be  avoided. 

A  Steal— $12.95 


VACUUM  CONDENSER  VC50 

Capacity  55  mmfd — ^test  voltage  20.000  v.  peak. 

WHILE  THEY  LAST  $4.95 


NEW,  STANDARD  BRAND  TUBES 


TYPE 
I  A3 
IA7GT 
IB24 
IG4 
IG6 
IH4G 
IL4 

IR4/I294 
IT4 
IH5 
IN5GT 
IN2IB 
ILN5 
IR5 
IS5 
2A3 
2C22 
2C26A 
2C34 
2C40 
2C44 
2D2I 
2E22 
2E25 
2E30 
2J32 
2J33 
2Ji6 
2JB3I 
2X2 
3A4 
3B7 
3B22 
3B24 
3D6/I299 
3E29 
3Q4 
3Q5GT 
3S4 
4C35 
5R4GY 
5T4 
5U4 
5V4G 
5W4 
5Y3 
5Y4G 
5Z3 


PRICE 

.98 

1.10 
4.50 

.98 

.98 

.98 

1.10 
1.29 
1.10 

.99 

1.10 

.35 

1.92 

1.10 

1.10 

1.39 

.98 

.75 

1.15 

2.60 

1.75 

.75 

I.5U 

3.95 

2.25 
20.00 
20.00 
20.00 

4.95 
.84 
.49 
.98 

4.95 

1.95 
.89 

2.95 
1.10 
1.10 
1.10 

7.95 
1.15 

1.25 
.98 
.98 
.98 
.60 
.59 
.89 


5Z4 

.89 

30 

6AB7/I853 

.99 

32  L7 

6AC7 

.99 

34 

SAGS 

.99 

35L6GT 

6AG7 

.99 

35Y4 

6AK5 

.99 

35W4 

6AL5 

.99 

35Z3 

6AQ5 

.98 

35Z5 

6AT6 

.75 

36 

6AU6 

.89 

37 

6B4 

1.29 

36 

6B6G 

.89 

39/44 

6B8 

6(N‘ 

.99 

41 

.64 

45 

6C5 

.51 

46 

6C6 

.75 

47 

6C2I 

12.95 

50B5 

6D6 

.75 

50L6GT 

6F4 

l.3f 

70L7 

6F5 

.51 

7IA 

6F6 

.95 

75 

6F6G 

.80 

75T 

6F7 

1.25 

76 

6F8 

1.10 

77 

6G6 

1.10 

78 

6H8 

.69 

79 

8J4 

1.50 

80 

6J5 

.59 

82 

6J6 

.84 

83 

6J7 

.89 

83V 

6K6 

.69 

84 

6K7 

.79 

86 

6K8 

1.25 

lOOTS 

6L6 

1.25 

II7L7 

6L6Q 

1.20 

II7Z3 

eL7 

.98 

II7Z6GT 

6N7 

1.25 

I2IA 

6Q5 

.98 

205B 

6Q5G 

.98 

211 

6Q7 

.84 

2I5A 

6R7 

.98 

2I7C 

6SA7 

.90 

250R 

68C7 

.85 

274B 

6SFS 

.76 

304TH 

6SG7 

.86 

307A 

68H7 

.65 

371 A 

6SJ7GT 

.69 

371 B 

6SK7 

.74 

394A 

TYPE 

6SL7 

SSN7GT 

6SQ7 

68R7 

68S7 

6U5 

6V6GT 

6Y6G 

6X4 

6X5 

7AE7 

7C4 

7C5 

7F7 

7L7GT 

lOY 

I2A6 

I2AH7 

I2AT6 

I2BA6 

I2BE6 

I2C8 

I2J5 

I2K8 

I2SA7GT 

I2SG7 

I2SH7 

I2SJ7 

I2SK7 

I28L7 

I28N7GT 

I28Q7GT 

I2SR7 

12X3 

I4A7 

I4B7 

I4H7 

I4J7 

I4R7 

I5E 

23  D4 

Z4G 

25A6GT 

25L6GT 

25Z5 

25Z6 

28D7 


PRICE 

TYPE 

PRICE 

.89 

4I7A 

19.95 

.69 

446A 

2.60 

.89 

703A 

7.50 

.89 

705A 

4.95 

.76 

7I3A 

1.65 

.98 

7I5B 

4.95 

.99 

7I7A 

.75 

.89 

723A/B 

9.93 

.98 

800 

2.25 

.89 

80IA 

.75 

.75 

802/RK25 

1.4. 

1.50 

803 

8.95 

.89 

807 

1.25 

1.25 

808 

2.95 

1.39 

809 

1.50 

1.50 

811 

1.95 

.89 

812 

3.25 

1.10 

8I2H 

6.90 

1.10 

813 

8.95 

.84 

814 

4.49 

.86 

815 

2.25 

.89 

826 

1.75 

.69 

829B 

3.95 

1.25 

830B 

5.2? 

.99 

832A 

2.25 

.89 

833A 

34.50 

.89 

836 

1.15 

.79 

837 

2.50 

.89 

838 

3.75 

l.in 

841 

1.20 

.79 

845 

3.75 

.99 

860 

3.0' 

.79 

861 

50.00 

.98 

866A 

.75 

1.10 

872A 

2.25 

1.10 

874 

1.95 

1.25 

884 

.75 

1.25 

923 

.49 

l.m 

954 

.75 

1.50 

955 

.75 

.49 

956 

.75 

.9N 

957 

.75 

1.35 

958A 

.75 

.75 

959 

.75 

.7$ 

991 

.50 

.75 

.98 

.7« 

.78 

1.50 
.98 
.75 

1.10 
.60 
.99 
.60 
1.10 
.6' 
.89 
.59 
.69 
.64 
.65 
.90 
1.89 
.75 
.89 
.69 
.69 
2.95 
.75 
.75 
.75 
1.10 
.54 
.98 
.9* 
.98 
.75 
.89 
3. O' 

IJB 

.89 

I.IU 

2.65 

4.50 

1.25 
3.0 

7.50 
3.9.'i 

1.50 
9.85 

6.25 
3.00 
3.00 

4.50 


1005 

1006 
1613 
1814 
1616 
1619 

1624 

1625 
1851 

2050 

2051 
5514 
7193 
8005 
8011 
8012 
8016 
8020 

9001 

9002 

9003 

9004 

9005 

9006 
HFIOO 
HY69 
HY75 
HY6I5 
OZ4 
RK60 
RK72 
T20 
TZ40 
V70D 
VR78 
VR90 
VRI05 
VRI50 
Z229 
902 
913 
2API 
3API 
3BPI 
5BPI 
5BP4 
5CPI 
5FP7 
7BP7 
7DP4 
7EP4 


.39 

.39 

.95 

1.75 

2.95 

.98 

.98 

.98 

1.2.4 
.90 
.90 

3.95 
.49 

3.25 

4.95 

4.95 

1.49 

5.95 

I.IS 

.98 

.98 

.98 

.98 

.69 

6.95 
1.75 

1.25 
1.25 
1.25 

1.25 

3.50 

1.95 

2.95 
6.90 

.75 

.75 

.75 

.75 

1.95 
2  o» 

S.M 

2.25 

3.45 

2.95 

3.95 

5.45 

3.9.5 

4.50 

7.95 

14.95 
I8.9I 


Write  For  Latest  Flyer  3SL 


NO  HAIL  ORDERS  FOR  LESS  THAN  $5.00 

RELAYS 

KR-4— Allied— 115  V.  AC— DPDT— B.O.  typa.$2.50 
KR-IO— Allied  #KS59IO— 115  V.  AV  10  amp  con¬ 
tacts  TPDT  .  1.98 

KR-I  I— Allied  jtKS59IO— 115  v.  AC  4  PDT  10  A. 

contaot  . 2.50 

KR-12 — Struther  Dunn — 115  v.  AC — 2  relays  on 
one  mount.  SPOT  A  SPST  10  A.  cont...  3.95 
KR-13 — Kurman  Elect.  ^XI400  D.C.  overload  re¬ 
lay  with  AC  reset  ceil  115  v.  AC  SPOT...  4.95 
KR-15— Sperry — Thermo  Time  Delay  ADJ  15-45 

Sec.  115  V.  AC  60  ey  SPOT . 3.50 

KR-21— Wheelock  Slg.- 115  v.  AC— 5  Amp.  Con¬ 
tacts  DPDT— B3  X  4 . 2.25 

KR-22— G.E.  i|eCR2790EI05— 115  V.  AC  or  230  AC 

Heavy  Duty  DPDT .  4.95 

KR-24 — Adlake  Mercury  Time  Delay  Relay — 

1010-80  normally  opened  .3  to  5  see  115  v. 

AC  .  8.95 

KR-26— G.E.  Instantaneous  over  current  relay — 

Type  PBC  3  amps  at  115  v . 24.95 


MASTER  OSCILLATOR  MI-19427-B 


This  unit  was  built  for  R.C.A. 
Add  a  final — becomes  5  com¬ 
plete  transmitter  with  .ignal 
shifter.  2:20  mg — also  l-V— 
only  a  few  cycles  drift  f.er.’ 
cold  start.  Complete  with  ret'i- 
lated  power  supply  and  hea.v 
duty  deluxe  rack.  Power  supply 
Is  electronically  regulated  30l 
V.  output — maximum  current 
400  mills — V.  variation  be¬ 
tween  no  load  and  full  loan 
output — uses  10  tubes:  5 — 
6Y6G;  2— 5U4G;  2— VRI50  30; 
1—1852 — Perfect  for  Television 
sweep  circuits  for  held  or  sta¬ 
tion  use  or  wherever  300  v. 
must  be  maintained  under  vary¬ 
ing  load  conditions — COM¬ 
PLETE  (less  tubes) . 


$225.00 


FULL  WAVE  SELENIUM  RECTIFIER 


Perfect  for  bias  application — 
Use  your  DC  relays  from  an 
AC  source.  Only  requires 
3"  X  mounting  space  Rectifier  for 
Input  up  to  300  V  at  40  ma  output. 


$.89  or  5  for  $4.00 


TELEVISION  SWEEP  GENERATOR 


Model  TSW  50 

The  TELE-SWEEP  Is  designed  speoiflcally  for 
use  In  visual  alignment  of  FM  and  television  re¬ 
ceivers  and  broad  band  amplifiers.  It  generatee  a 
broad  frequency  modulated  test  signal  which,  when 
used  in  conjunction  with  any  standard  oscilloscope 
provides  this  means  for  visually  aligning  the  com¬ 
plex  circuMs  encountered  in  FM  television  work. 
SPBCiriCATIONS 

•  Tubes:  aC4— Osc  #1,  aC4— Osc  -2,  OAOS 
Mixta  OAOS— Cathode  Follower,  5V3— Rectifier 

•  Froquency  R«ng«:  5  —  lOO  me.  $70  — 
210  me.  (cover*  television  and  FM  IF  and 
Broadcast  Frequencies) 

•  Sweep  Width:  Variable  from  SOO  KC  —  10  me 

•  Maximum  Output:  1  volt 

•  Output  Impedance:  100.  10  ohms  PRICE 

•  BF  Frobe  for  Point  to  Point  check  0.  ^  tk  eds 

•  Clectro-mechanieal  sweep  mechanism  SoOo5v 

•  Terminated  coaxial  output  cable  ^ 

Furnished  complete  with  tubes*  probe  and  output 

cable  and  instruction  booklet. 


SOCKETS 

KS-3 — Amphenol— octal  type,  ceramic,  chassis  typo 

elastic  stop  nuts . .....$0.12 

KS-5 — Isolantite— 5  prong,  ceramic,  large  chassis 

type  . 12 

KS-6— Isolantite— 6  prong,  ceramic,  large  chassis 

type  . 12 

KS-7 — Johnson— 4  prong  ux  base,  bayonet,  ceramic 

25  watt  . .75 

KS-8 — Hammarlund — S7 — Isolantite.  with  hand- 

ware  . 19 

KS-14 — Chassis  type  octal,  mica  filled  bakellte,  low 

loss.  I '/a"  mounting  with  retaining  ring . 09 

KS-16— Uhf  acorn  steatite  for  955  etc . 29 

KS-17 — Johnson — 5  prong  socket  for  RK-28,  803 

ceramic,  bayonet .  1.49 

KS-21 — 7  prong  for  RCA  813,  myfcray,  2%" 

square  .  .69 

KS-22 — Magnal — 14  prong  scope  socket,  mica  filled 

low-loss  bakellte  .  1.00 

KS-24 — Ueinite.  829,  832  socket,  recessed  alumi¬ 
num  case  for  sub  chassis  mounting.  Socket  has 
built  In  by-pass  eondenssrs  tor  6  volt  tubes.  1.75 
KS-25— Johnson — 7  prong  for  829,  632  tubes,  cer- 

amie  . 29 

KS.27— Myfcroy  socket  tor  VTI27/IOOT8 .  1.25 

OTHER  TYPES  IN  STOCK— PRICES  ON 
REQUEST 


XTALS 

We  can  supply  power  xtals  of  any  frequency  ground 
to  .02  toleranee  in  any  type  of  holder  for  any  sur¬ 
plus  or  standard  transmitters  or  test  equipment  as 
well  as  any  receiver  IF  frequency.  Pricee  on 
quest — write  to  our  engineering  department. 


All  Prices  f.o.b.  N.  Y.  C. 


NIAGARA  RADIO  SUPPLY  CORPa 


CREDIT  EXTENDED 
TO  RATED  ACCT'S 


160  GREENWICH  STREET.  NEW  YORK  6,  N.  Y. 
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PAN-OSCILLO-RECEIVER 

MmI  far  loborotary,  talavbiM  aarf 
f  aaral  larvlaa  wark 


^  o  ©  e 


MaM  AN/APA  10 
Pacfarais  wark  of  faar  aalfs 

1.  PANORAMIC  ADAPTOR:  For  um  with 
any  rocaivar  with  I.F.  iraquaacy  oi  405- 
505  kes..  4.75  to  5.75  mca.,  and  29-31  mcs. 

2.  OSCILLOSCOPE:  Viaually  chack*  ra- 
caiyad  tifnala,  monitor*  trontmittar  out¬ 
put  —  parcantaga  modulation,  carriar 
waya-ahopa,  ate. 

3.  SYNCHROSCOPE:  Extamal  input*  pro- 
yida  aynchroacopa  act'on, 

4.  RECEIVER:  Thraa  input*  proyida  facili- 
tia*  for  uaa  with  conrarlor*  to  covar 
wida  ranga  of  iraquanciaa  to  10,000  mca. 

FEATURES: 

*  3"  acopa  tuba 

*  21  tt^a* 

*  Aircraft  typa  conatruction 

*  Voriobla  awaap  35-40,000  ey 

*  Waight  40  lb*. 

*  Tronaformar  built  in  for  110  V.  60  eycla 
oparation. 

*  2  I.F.  atagaa— doublar  conyaraion. 

*  2  V'dao  atagaa  in  push  pull  to  yarticol 
plata*. 

*  Pantoda  output  audio  monitor. 

*  Multi-Vibrator  horiaontal  awaap  (radar 

*  ll^tontal  awaap  ompliiiara  P.  P.  to  hori- 
Bontal  plot**. 

SurpIuB  aquipmant  taatad  and  guorantaad 
in  parfact  oparating  condit-on.  Wa  hay* 
Bold  hundrad  of  thaa*  unit*  during  th* 
poat  yaor  to  laoding  achoola,  lobora- 
toriaa,  omotaur  oparotor*  all  oy*r  th* 
world. 

Erie*  S97.50 

(Mail  61.00  ior  90  page  Tachnicol  manual 

and  inatruction  book) 

MOTOE  GENERATORS 


Brond  naw.  Built  bj  Allia  Cholmars  to 
rigid  apaciilcations  of  tha  U.  S.  Nary. 
K.V.A.  output  1.250  RJ>.M.  3600 
K.W.  output  1.  Cont.  Duty  Ph.  Singla 

P.F.  40  Cyclaa  60 

Volta  input  115  D.C.  Volta  output  120  A.C. 
Amp*  input  14  Ampa  output  10.4 

Length  26";  width  I2-2k";  haight  13".  Com¬ 
pound  accumulotiy*  A.C.  and  D.C. 
fialda.  Cantriiugal  atartor.  Sploahproof 
coyarad.  Fraquancy  adiuatobl*  to  load, 
plua  or  minu*  liy*  cyclaa. 

Prica  $87.50 

IdaRtieal  Machine,  biif  230  volts 
D.  C.  input,  5125.00 
Set  of  Replacement  Spare  Parts  for 
Either  Machine  529.50 


SYNCHROS:  (Msyns — Auiotyns,  Etc.) 

GJS.  Selsyn  Control  Transionners,  mtyial 

2ISFBI.  115-35V.  60  cy. 

Bendix  CoL  16300,  115  yolt  60  cycle. 
Bendix  repeoters,  type  II-2,  C-69406-1,  115 
V.  60  cy. 

Bendix  transmitters,  type  I-l,  C-69405-2 
G.E.  diiiarantial  generators,  type  2I5SL 
115  V.  60  cy. 

Electrolux  synchro  repeaters,  type  2)581, 
C7S663,  115  V.  60  cy. 

Bendix,  Mod.  4.  type  5SF  synchro  motors. 
115  V.  400  cy. 

Bendix  synchro  repeateri,  type  X  Cal- 
5328A-1.  115  V.  60  cy. 

Diahl  synchro  transmitters,  type  IV  C- 
76414,  115  V.  60  cy. 

Esco  synchro  repeaters,  C-56776-1,  110  V. 
60  cy. 

Ford  Instu  Type  5  SDG,-400  cy.  differential. 
Nary  Ordinance  types  5F,  5G,  5CT,  etc. 
Many  other  typ»s,  tlz»$  of  synchros  in  stock 

RADAR  EQUIPMENT 


SO-1 

RADAR 

ANTENNA 


SO-1  Antenna  Assembly  Comprises: 

*  A  drive  mechanism  including  o  driy* 
motor  and  gear  train. 

*  A  synchro  400  cycle  generator  with  gear 
train  and  mechanical  difiarentiol. 

*  A  rotating  radiator  system  including  a 
right  angle  radiator  nonle,  a  reflector 
in  the  form  of  a  paraboloidal  section. 
S.F.  fittings  for  coupling  th*  rotating  sys¬ 
tem  to  a  stationary  waveguide. 

*  A  supporting  pedeatol  and  boa*  plot*. 
Brand  naw  packad  in  axport  caaas. 

Price  $90.00 

Thaa*  antanna  ossamblias  hov*  many 
uses  as  replacements  on  veaaela  now 
using  SO-1  equipment,  experimental 
radar  and  microwave  work,  amateur 
beam  rotators,  etc. 

SO-8  Anteima  assemblies  also  available, 
brand  naw  ond  export  packad. 

Price  $120.00 

S.G.  Radar.  Porta  and  aporaa. 

S.O.  3  Radar.  Complete  sets  oi  tender 
sporas. 

S.Q.  complete  portoble  units  monuiac- 
turad  by  Ganaral  Electric  Co.  Brand  new 
and  ready  to  operate  on  90-130  volts.  60 
cycles,  320  watts.  Choice  of  A,  B.  or 
P.P.I.  prasontation.  300  yards  minimum 
range;  max.  3,  15.  45  miles.  10  cm.  Ideal 
for  schools,  loborotorias,  smoll  boots, 
ate. 

RADAR  CRYSTALS— 98.35  kc 

TRAN$MITTING  EQUIPMENT 

BC-325  types  B  &  C.  Frag,  rang*  14  to  18 
mcs.  Output  400  wotts  C.  W.  or  50  watts 
phone.  110  V.  60  cy.,  used  but  in  ex- 
cellanl  oparoting  condition. 

Components  lor  T-4/FRC  and  T-5/FRC 
transmitters  as  follows; 

MDI/FRC  Modulator  Units 
SA-2/FRC  Switch  Panala 
0-2 /FRC  Oscillotor  Units 
AM-2/FRC  Amplifiers 


All  prices  qsofod  are  F.O.B.  Tackakoe, 
N.  Y.  (About  20  mllas  north  of  New 
York  City  I .  All  merchandise  guor- 
antead.  Immadiat*  delivary  subiact 
to  prior  sal*. 


LABORATORY  EQUIPMENT 


Model  TS-467/U 
Peek  to  Peak  V.  T.  Veltmater 

Designed  by  Radiation  Lob  M.I.T.  and 
built  by  McGuire  Industries  for  th* 
Navy.  Rang*  3-10-50-volts,  complat*  in 
gray  metal  cabinet  with  coax  Input 
cable,  A.C.  coble,  spar*  fuses  and  pilot 

“«***■•  Price  $49.50 

Maasuramants  Corp.  Modal  62  Vacuum 
tub*  volt  matar,  stondord  signal  ganaro- 
tora,  300-1000  mcs. 

Parris  Crystal  Colibrator,  Modal  34A. 

Hewlett  Packard  Intarpolotion  Oscillatar, 
Modal  6225B. 

Weston  #1  Precision  0-150,  0-1500  milliom- 
matars  in  leather  cos**. 

G.  E.  Modal  LU  Rador  test  sat. 

Ganarol  Radio  700A  wide  rang*  B.F.O. 

Ganarol  Radio  539A  Variable  Condansar. 

Hewlett  Pou*ard  505B  Tachometer. 

Hewlett  Pochard  506  Tochomatar  optical 
head  ossambly. 

Shallcross  62 IH  Limit  Bridges. 

Ganaral  Rodio  805-C  Standard  Signal  Gan- 
arator 

Ganarol  Radio  783-A  Output  Power  Matar 

Hawlatt-Pockord  205-A.G.  Audio  Signal 
Generator 

Millan  90505  Sac.  Fraq.  Standard. 

(All  Lab.  equipment  priced  from  25  to 
50%  off  manufacturers  prices.) 


R€LAY$  &  $WITCHE$ 

Western  Electric  D-168479  mer¬ 
cury-contact  Relay  enclosed  in 
sealed  metal  tub*  bos*. 

A  high  speed  switching  relay 
for  us*  where  large  omounts  of 
current  or*  used,  and  in  servo 
mechanical  systems.  Will  op¬ 
erate  at  100  times  per  second 
^  ^  and  is  olso  employed  in  vibra- 
D-168479  power  supplies  for  square 

Relay  wav*  ganarotors. 

Price  $9.75  ea. 

This  switch  has  mony  op- 
'-._m'S^^Pi‘cationB  such  as  switching 
or  interrupting  high  volt- 
ages,  antenna  circuit  switeh- 
ing  at  high  oltitudas,  power 
supply  switching  for  high- 
voltage  vocuum  tubas  and 
I  high-spead  keying  opera- 

n  tions  at  any  voltage  up  to 

g  10,000,  or  current  up  to  5 

Sperii  Vacuum®“P«‘^**'  frequency  up  to 
Switch  30Mc.,  or  ony  power  foctor. 

Price  $2.95  ea. 
STRUTHERS  DUNN,  types  IBXX129,  IBXX- 
107,  1XBXI05 

WESTERN  ELECTRIC,  type  D124001 
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MICROWAVE  TEST 
EQUIPMENT 


QUALITY  XbtnmMcatkftts” 


LOWEST 

PRICES 


PULSE 

TRANSFORMERS 


Wave  (ulde  expertmental  kit. 
Conalsu  of: 

One  direct -readInR  waTemeter, 

_  app  S600-3400  me.  (caTit; 

.rfU  ■  tjpe):  One  dummy  load 

'  ■  ■  w/cryatal  probe.  One  line 

atretcher  full  wave:  two 
ware  milde  to  BO  18/U 
coax  couplers;  two  1'  sections  w/flanies.  Com¬ 
plete  . . $250.00 

10  CM  ECHO  BOX,  oomplete  with  mlerometer 
adjust  cavity  ft  resonance  Indicator,  Type  T8 

$.38/01’.  With  calibration  chart . $105.00 

10  CM  WAVEMETER.  Model  --BL”.  Micrometer 
adjust .  carlt.v  with  mlcroammeter  resonance  Indi¬ 
cator.  Includes  115  VAC  operation  converter  sec¬ 
tion.  Ill  srey  metal  rarrvlns  case,  oomplete  with 
cables  ft  snares.  Msde  by  Western  Fnectrlc.$l35  00 
W.E.  I  *138  A.  Signal  generator,  $700-2000  Me. 
ramie.  l.lKhtliouse  tube  oscillator  with  attenuator 
ft  output  meter.  IIS  VAC  Input,  reg.  Pwr.  sup¬ 
ple.  With  circuit  dlasram . $50.00 

MICROWAVE  TUBES 

SJ31  (I  cm  I . $17.50 

SJ31  MACIN'KT  .  8.00 

Ute  (in  cml .  25.00 

$j:i2  (in  cml . 25.00 

MAtlNirr  for  2J3$ .  10.00 

8J38  (in  mil  n1tb  maenet . 37.50 

WK  70n  A  (I,  handl .  45  00 

WR  78n  lir  (.<3  Hand)  1000  KW  25.00 

$K$.1  72:i  All  Klistron .  7.75 

QK  .10.  OK  on.  QK  0$  Tunable  park- 
aaed  Maanetmns.  in  em..ea.  45.00 

RADAR  SETS 

8O9-I0CM.  SURFACE  SEARCH  4.  tfl  and  80  mile 
ranges;  RaMlieun,  2.in  KW  peak  power  input  to 
tJ2i  niaiinetron.  Complete  set  Including:  spare 
paits.  tulles,  nave  vuildes  and  flttings...  .$2,000  00 
8013-IDENTICAL  TO  S09.  Complete  set.  used. 

Consists  ol:  transmitter  and  recelrer.  PPI  scope 
modulator,  motor  alternator,  rectifier,  power  unit 

and  new  rotating  antenna . $375.00 

SN  RAOAR-GE.  low  power.  .5  and  $.5  mile  ranges. 
Uses  (II.lBl  as  pulsed  oscillator.  5'  “A"  scope. 
■•R"  liand.  Extremely  compact;  Ideal  for  demon¬ 
stration  and  laboratory  work.  115T  OOC  operation. 
TTsi'd.  excel.  Pond . $800.00 

SPECIALS 

10  C5f.  RE  Package.  Consists  of:  SO  Xmtr.- 
recelrer  using  2J27  magnetron  oscillator,  8.30  KW 

peak  Input.  707-11  recelrer-mlxer . $150.00 

Ifndulatnr-motnr-altematrr  unit  for  above., .  $75.00 

Recelrer  rectifier  power  unit  for  above . $25.0'! 

Rotating  antenna  using  dipole  feed  and  parabolic 

reflector  for  above.  New  leas  hood . $75.00 

Used  .  $45.00 

BT^nAPCI."  Transmitter-receiver.  Lighthouse  tube 
oscillator,  KW.  App.  2700  Me.  operation. 

With  lighthouse  and  TR  tubes . $100.00 

Mntor-Oen.  Pu  4S/A 

Inptit;  24-  28  VTX!  @  62  A.  Output:  115  VAC. 
7  A.,  non  C  P  S . $15.00 

HIGH  VOLTAGE  TRANSFORMERS 
Transformer  &  Choke  Assembly 

W.E.  #  n-12289,'5:  Trans.  Pri:  115  VAC,  60 

Cycles.  1  Phase.  Secondary:  17.600  V  ®  144 
Ifa.  CHOKE:  4000  Hys  ^  aero  current.  $.50  Hy. 
9  .1A.  Resistance:  4500  ohms.  Oil-filled  case. 

New  . $74.50 

1.5  KVA  Amertran  Rectifier:  Input:  $08  V,  3 
PH..  .10/60  cycles.  Output:  0-$5.000  V  9  .1  A. 
Regulation ;  10%.  Ripple:  2..1%. 

140-600mc  Directional  Antenna 

140-3inmc  I'one  and  .3U0-600mc  cone,  each  consisting 
of  2  enti  fed  half  nave  conical  sections  with  en¬ 
closed  matching  stub  for  reactance  changes  with 
changing  frequency. 

New:  complete  with  mast.  guys,  cables,  carrying 

chest  . $49.50 

WIRE  RECORDING  MAGAZINES 

line  for  KS  l$igi9  recorder,  made  by  W.E. 
Comes  with  wire  for  14 -hour  recording.  Has 

elapsetl  time  indicator,  recording  and  erase  fea¬ 

tures.  Size:  1444'  L  x  7*  W  x  514'  H.  Less  Drive 
Motor  . $49.50 


TEST  SET 
159  TPX 

Measures  frequency 
between  150  and 
200  me  by  hetero¬ 
dyne  method.  Pow¬ 
er  output  of  trans¬ 
mitter  can  also  be 


DYNAMOTORS 

PE  73  CM.  Power 
supply  for  BC  375. 
Input:  28  VDC.  Out- 

_  put:  1000  VDC  9  350 

5fa.  Starting  relay, 

(liter,  etc . $4.95 

BO  77KM.  Power 
supply  for  BC  191. 
Input:  14  VDC.  Out- 
put  1000  VDC  9  350 
Ma.  New,  with  spare 
fuse  links,  etc. $5.95 
PE  lOlC,  Input:  15/28  VDC  9  l$.6/e.3  A.  Out¬ 
put:  400  VDC  9  135  Ma..  800  VDC  9  20  Ma. 

(9  VAC  9  1.1$  Al . $3.49 

(Mfrs.:  Write  for  quantity  prices  ft  Discounts  on 
above  items.) 

PE  86  Input:  $8  VDC.  Output:  $50  VDC  9  60 

Ma.  Westlnghouse  . $1.95 

PE  77.  Input:  1$  VDC.  Output  275  VDC  9  Hi 

Ma.  500  VDC  9  50  Ma . $3.25 

DAO  33A:  Input:  18  VDC  9  3.2  A.  Output:  4.10 

VDC  9  60  Ma . $2  45 

DM  33  A.  Input;  $8  VDC  9  7  A.  Output:  540 
VDC  9  250  tilt.  Power  supply  for  modulator 

for  SCR  274  N . $3.95 

Dyn.  Model  $3350.  Input  27  VDC  9  1.75  A. 

Output:  $85  VDC  9  75  Ma . $1.75 

DM-$1:  In  14  VDC  3.3  A.  Out  $35  VDC  90  Ma. 

with  filter  . $2.59 

DM-$5:  In  1$  VDC  2.3  A.  Out  250  VDC  50 

Ma . $2.49 

DM-34:  In  14  VDC  $.8  A.  Out  220  VDC  80 

Ma.  . $2.49 

DM-4$:  In  14  •VDC.  Out  515/1030  VDC  $15/260 
Ma.  ft  2/8  VDC . $3.95 

TRANSFORMERS 

(Filament  Transformers) 

All  Primary  117  V.  60  cycles 
*5058  :  8.3  VCT  9  $  A.  6.3 
VCT  9  $  A.  6.3  VCT  9 

$  A . $2.45 

#5126;  5  VCT  9  8  A.  5  VCT 
93  A,  5  VCT  9  6  A.  .$3.25 
#5100:  6.3  VCT  9  1.2  A. 

5000  V  test . $2.45 

#5085:  6.3  V  NCT  9  .6  A, 
6.3  V  NCT  9  1.5  A.... $1.85 
#5056  :  6.3  VCT  9  9  A.  6.8 
VCT  9  2.2  A,  6.3  VCT  9 

2.2  A . $3.75 

#5057:  6.3  VCT  9  1  A.  5 

VCT  9  3  A,  5  VCT  9 

. $2.75 

UX  6899  :  5  V  9  5.5  A.  5  V  9  5.5  A,  20.000 

Volts  Test  . $24..50 

Eli.  Xfinr.  Wo  supply  filament  current  to  surplus 
equipments  using  1$  Volt  tubes.  Pri:  117  V  60 
cv.  See;  A  wide  range  of  yoltages  up  to  26  V 
9  $  A . $I  50 

LINE  VOLTAGE  REG  $  KW  Saturable  reeactor 
type  Pri  95-130  y  60  cy  Sec  115  y  60  cy.  17.4  A 

2  Kw  100*  PE . $160.00 

LINE  VOLTAGE  REG  Pri  9$-138y  57/63  cy.  Iph 

15  A  Sec  115y  7.15A  82  Ky  96*  PE . $135.00 

Self-Contained  I’nlt  In  Orey  Cabinet. 

POWER  CHOKES 

6  Hy  9  150  Ma . $2.00 

6  Hy  9  300  Ma . $4.10 

I  Hy  9  800  Ma.  7.5  Ohms . $8.9.1 

Dual  Choke:  2-2  Hy  9  100  Ma . $.90 

Dual  Choke:  7  Hy  9  75  Ma  11  Hy  9  60  Ma.$l.95 

II  Hy  9  60  Ma . $1.95 

OIL  CONDENSERS 

.25  mf  9  20000  VDC  Aerorox 

$17.50 

1.5  mf  9  6000  VDC  Aerovox 

$12.50 

1.0  mf  9  25  KV . $60.00 

MICA 

.08  mf  9  1500  VDC,  Sprague 

MX60  . $11.50 

.03  mf  9  2000  VDC,  CD  551A- 

50  . $12.75 

.045  mf  9  2000  VDC.  Sangamn. 

G1  . $12.75 

.00015  mf  9  20  KV,  Aerorox 

1970-404  . $25  00 

.0001  mf  9  20  KV,  Sangamo 

03  . $25.00 

.00.11  mf  9  15  KV.  Sangamo  04 . $25.00 

.006  mf  9  10  KV,  Sangamo  03 . $17.50 

.002  mf  9  15  KV.  Sangamo . j. $20.00 

Isolating  Capacitor,  Comell-Dublller  PL  1417. 

106-110  mmf  9  10  KV  A(’  (peak)  Each _ $3.50 

MFRS:  Send  your  reiiulrements  for  bathtubs. 

Micas.  Hardware,  resistors,  ft  connectors. 


3  A 


All  Standard  Name  Items 
Type  K2450A  Will  recelre 
13  KV,  4  inicro-aeooad 
pulse  on  pri.,  geoondary 
delivers  14  KV  Peak  power 

out  100  KW  OE . $15.00 

HI  Volt.  Magnetron  Input 
tranatormer  W.E.  #  D- 

166173  »lth  cooling  Ons . $12.00 

U  4298E— PrL  4  KV,  1  microaeoond  See.  16  KV. 

16  amps.  FIL  pri.  115y.  400  Cycle  Raytheon. $15.00 
Hi  Volt  Input  pulse  Transformer  W.E.  #D169271 

$9.95 

Pulse,  Input,  line  to  magnetron  K2748A....  $12.00 
Utah  Pulse  or  Blocking  Oscillator  Transfornsr: 
Freq  limits  790-810  cy-3  windings  turns  ratio 

1:1:1  Dimensions  1  13/16  x  IH  x  19/32 . $.75 

GE  #  K  2731.  Repetition  Rate:  635  PPS.  Pri.  Imp: 
50  Ohms.  Sec.  Imp:  450  Ohms,  Pulse  Width:  1 
Micro:  v.  Pri.  Input:  9.5  KV  PK,  Sec.  Output: 
28  KV.  PK.  Peak  Output:  1800  KV.,  Blttlar: 
2.75  Amp . $19.50 


MICROWAVE 
ANTENNAS 

Relay  System  Parabolic  re¬ 
flectors  apprx.  range:  2000 
to  6000  Me.  Dimensions 

4.  -5'  X  3'  New . $85.00 

Dipole  for  above . $5.00 

TOY  “Jam”  Radar  rotating 
antenna,  10  cm.  30  deg. 
beam.  115  V  AC  drive. 

New  . $100.00 

SO  Surface  Ssareh  Radar 
rotating  antenna.  10  cm. 
24'  dish,  complete  with 
drlre  and  selsyn  motors. 

New  . $90.00 

Used . $45.00 

3  CM.  ANTENNA  WITH  DISH  1414',  Cutler 
Feed  horizontal  and  vertical  scan  with  28  V 
DC  drive  motor  and  drive  mechanism.  Com¬ 
plete.  New . $65.00 


MICROWAVE  PLUMBING 
10  Centimeter 

10  Chn  McNally  cavity.  Silver  Plated.  Type 

SO . $3.00  Ea. 

Sand  Load  (Dummy  Antenna)  wave  guide  section 

with  cooling  Ons.  app  23'  high . $28.00 

Rigid  Coax  Directional  Coupler  CU-90/UP  20  DB 

drop,  has  short  right  angle,  about  S' . $5.50 

Coax  Uotar.\  Joint  with  mounting  plate . $8.00 

Dipole  Antenna  In  lucite  ball,  for  use  with  para¬ 
bolic  . $5.00 

Flexible  Coaxial  Connector,  rigid  coax  to  rigid 

ooa.x  14'  diam . $2.50 

10  CM  Dipole  and  Reflector  with  type  "N"  Fit¬ 
ting  . $2.75 

Waveguide  to  flexible  coax  coupler  (RO  18  U),  with 

flanuo.  Onid  plated.  App  lOT  high . $17.50 

Crystal  Mixer.  "S"  Rand.  Complete  with  Type 

“N”  fitting  and  1NS2  crystal . $3  85 

Rigid  coax  slotted  section  CU-60/AP . $5.00 

Stub-supported  rigid  coax,  gold  plated,  5*  lengths. 

Per  5'  len.-th . $5.00 

10  Cm  waveguide.  S’S*  choke  to  cover. 

Per  section  . $12.00 

Per  set  of  4  sections . $45.00 

3  Centimeter 

Wave  Guide  Sections  2.5'  long,  silver  plated  with 

ohoke  flange . $5.75 

Wave  Guide  90  deg.  bend  E  Plane  IS*  long.. $4.00 
Wave  Guide  90  deg.  bend  E  plane  with  20DR 

directional  coupler  . $4.75 

Wave  Guide  18'  long  "8”  curve . $2.00 

Rotary  Joint  wave  guide  In/out  choke  to  choke.. $6. 00 
Rotary  Coupler  choke  input:  round  guide  output. $5.25 
S-Ibirve  Wave  Guide  S'  long  cover  to  choke.... $2.50 
Wave  Guide  2.5’  long,  silver  plate,  180  deg. 

bend  choke  to  cover . $5  95 

Duplexer  Section  u.slng  1B24 . $10.00 

Wave  Guide  lengths  per  foot . $1.50 

Pick-up  l(g>p  with  adjustable  tuning  section,  used  In 

duplexer  . $1.50 

3  CM  Wavemetev  Maguire  1.139TFX . $15.00 

3  CM  xfsblllxer  e-irifv.  tunable  transmission  tvp«. 

Model  1.1.11  TEX  11  OA) . $20.00 

3  Cm  waiegulde,  1  H'  x  14'.  15  Ft.  lengths  avail¬ 
able.  Per  Ft . $1.50 

1.25  Centimeter 

Wave  Guide  Section  1'  cover  to  cover . $2.00 

T  Section  choke  to  cover . $4.50 

Mitred  Elbow  eoier  to  cover . $3.00 

Mitred  Elbow  and  "S”  sections  choke  to  cover.. $3  50 

Flexible  Section  1'  long  choke  to  choke . $3.00 

Tunable  Cavity  with  Coax  Input  and  output. ..  .$6.00 

Connectors 

t'G  21/lT.  Type  “N",  Male . $  .85 

UG  86/U.  Gold  Plated . $  .95 


measurml  directly.  Measures 
DC  voltages  up  to  .100  V  In  2 
ranges.  (Iperaies  on  110  V, 
400  cycles,  hut  mere  replace¬ 
ment  of  power  transformer 
makes  It  operable  on  110  V. 
60  cy.  Complete  with  all 
tubes  and  marker  crystal. 
New  $49.50.  Necessary  11.1V 
60  cy  parts  extra. ...-.  .$5.50 


Mail  orders  promptly  Ullerl.  All  prices:  F  O.  8.  New  York  Cifv 
Send  Money  Order  or  Check.  Rated  firms  send  P.  0.  Shipping  charges  only  sent  C.  O.  0. 
Send  for  our  latest  microwave  flyer,  also  our  complete  parts  catalog. 

COMMUNICATIONS  EQUIPMENT  CO. 

131  E.  LIBERTY  ST.  NEW  YORK  CITY  7,  N.  Y. 

Telephone  DIGBY-9-4124 


Varistors 
$.95  Ea. 

(Western 
Eleriric) 
0-167176 
D- 170225 
D- 162356 


Thermistors 
$.95  Each 

(Western 
Else trie) 

D- 167332  Bead 
D- 170396  Bead 
D- 163392  Buttsn 
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#  SEARCHLIGHT  SECTION  ® 


A  Once-in-a-Lif etime 
Opportunity  to  Buy 

TRANSMITTING  AND  SPECIAL  PURPOSE 


TUBES 

AT  PRICES  THAT  SEEM  UNBELIEVABLE! 


Check  this  list  of  Transmitting  and  Special 
Purpose  Tubes!  Then  check  our  prices! 
Never  before  —  and  perhaps  NEVER 
AGAIN  —  will  you  have  such  an  oppor¬ 
tunity  to  gfet  exactly  what  you  need  at  such 
prices.  Every  tube  BRAND  NEW  —  IN 


ORIGINAL  FACTORY  PACKAGES  AS 
PURCHASED  BY  THE  U.S.  GOVERN¬ 
MENT.  Manufactured  by  WESTING- 
HOUSE,  WESTERN  ELECTRIC. 
GENERAL  ELECTRIC.  R.C.A..  ElMAC. 
H.  &  K.,  others  equally  reliable.  We  repeat 


ALL  BRAND  NEW  (JAN)  IN  ORIGINAL  UNBROKEN  FACTORY  PACKAGES 

AS  PURCHASED  BY  U.S.  GOVERNMENT! 


1B24  . $  2.95  ea. 

2API . $  1.95  ea. 

2C22 . $  .79  ea. 

2J22  . $15.95ea. 

2J32  . $15.95  ea. 

2J38  . $15.95ea. 

2J48  . $I5.95ea. 

3CP1  . $  1.95  ea. 

4J26  . $I5.95ea. 

5AP1 . $  2.95  ea. 

5D21  . $  9.95  ea. 

5JP2  . $  3.95  ea. 

5J23  . $15.95ea. 

5J29  . $15.95ea. 

6J6  . $  .49  ea. 

24G . $  .69  ea. 

Type  H.F.  Triode;  Max.  power  out¬ 
put  90W.  Max.  operating  freq.  300 
M.C.  A  rare  bargain. 


V.T.158A  . $  4.90  ea. 

I28A . $29.95  ea. 

250R . $  4.95  ea. 

371A . $  1.47ea. 

388A . $  4.95  ea. 

4I7A . $  9.80  ea. 

446A . $  .74ea. 

WL530  . $39.50  ea. 


803 

804 


4.90  ea. 
3.75  ea. 


V.T.25A  (lOspec.)  .  .  .$ 
V.T.52  (45  spec.) - $ 


.69  ea. 
.69  ea. 


WL531  . $29.95  ea. 

Type  Kenotron  Vacuum  Rectifier, 
Air  Cooled.  Inverse  Peak  Volts, 
50,000.  Peak  Amps,. 75. 


705A . $  1.85  ea. 

713A . $  3.85  ea. 

7  MAY  . $  9.80  ea. 

715B . $  3.95  ea. 

723A-B . $  2.95  ea. 

724A-B . $  1.95  ea. 

725A  .  ., . $12.50ea. 

726A  .  . . $  4.75  ea. 


832A . $  1.47  ea. 

Type  Push-Pull  R.F.  Beam  Power 
Amplifier.  Max.  Power  Output  2  6W. 

841  . 

. $ 

.69  ea. 

WL869B  .... 

Mercury  Vapor 

Rectifier. 

Inverse 

Peak  Volts,  20,000.  Peak  Amps,  1 0. 

954  _ _ _ _ _ 

. $ 

.49  ea. 

1616  . 

. $ 

1.47  ea. 

1625  . 

. $ 

.49  ea. 

1626  . 

. $ 

.49  ea. 

1641  RK60  .  . 

. $ 

.85  ea. 

2051  . 

. $ 

.49  ea. 

7193  . 

. $ 

.  39  ea. 

8011  . 

. $ 

.98  ea. 

8025  . 

. $ 

2.95  ea. 

HOW  TO  ORDIR 


.1' 

I 


While  we  have  a  large  stock  of  every  num¬ 
ber  listed,  all  tubes  are  offered  subject  to 
prior  sale.  Remit  with  order,  or  send  20% 
if  to  be  shipped  C.O.D.  Open  account  to 


rated  firms.  Min.  order  accepted,  $3.00. 

Many  other  types  are  in  stock.  If  what 
you  need  is  not  listed,  write  us  concerning 
your  requirements. 


RADIP  PARTS  OUTLET  me 


Dept.  Ml 04; 

4305  No.  Lincoln  Ave.# 
Chicago  18.  III. 
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SURPLUS  BARGAINS! 


WESTON  MODEL  271 

Large  Fon  Shaped 
MICROAMMETER 

Another  of  the  fa¬ 
mous  Weston  fan 
shaped  Hne.  Very 
large  scale  5.8'  long. 
These  meters  were 
made  by  Weston*  to 
General  Radio  speci- 
flcations,  with  spe¬ 
cial  mirrored  scale  and  knife  edge  pointer. 
Accuracy  1%. 

0 — 600  Microamps 
170  M.V. 
Coil  Res:  260  Ohms 

Your  Price .  $12.50 

10  for . . $100.00 


PORTABLE 
A.C.  AMMETER 
WESTON  #528 

Double  range  ammeter. 
0 — 3  Amps  and  0 — 16 
Amps.  Two  of  the  very 
useful  ranges  for  your 
I.Ab.  or  shop.  Complete 
in  genuine  leather  case 
with  test  leads. 


Your  Price . $1 2.25 


TRANSTATS^a  K.  V.  A. 


Type  Rll.  Input:  116 
V  10%.  Output;  115 
V.  Max.  Amps;  26  A. 
Made  as  a  line  volt¬ 
age  corrector  10%  of 
input  voltage,  or  can 
be  connected  to  give 
plus  20%  or  minus 
20%  of  input.  Can 
also  be  reconnected  to  be  used  as  an  Isolated 
type  stepdown  with  variable  secondary.  In¬ 
put:  115  V.  Output:  0-36  Volts  at  30  Amps. 

A  Real  Buy  at ....  $  7  8.00 

(same  type,  but  .25  KVA.  Input:  103-126  V.; 
Output;  115  V.-2.17  A.) 

Price  $6.50 


D.  C.  VOLTS 

0 — 16  V.  2"  W’esthse  BX-33 . 2.75 

(black  scale) 

0—15  V.  2'  Simpson  #125  . 2.95 

0—20  V.  2'  Weston  606 . 2.95 

(1000  Ohms/V) 

0—16  V.  3'  Westhse  NX-35  . 3.95 

0-150  V.  Weston  301 . 4.50 

(BIk  Seale-Mefal  case) 

0—150  V.  3'  G.E.  DO — 41 . 4.76 

0—60  V.  4'  Westhse  NX-37 . 6.00 

0 — 150  V.  4'  Weston  643 . 6.75 

(Black  scale — flush — metal) 


All  meters  are  white  scale  flush  bake- 
lite  case  unless  otherwise  specified. 


OHMMETER 

Weston  —  689  1-F 
Convenient  pocket  size  with 
sturdy  leather  case,  for  low 
resistance  readings.  Double 
Sc&lo 

0-10  Ohms  Full  scale. 

0-1000  Ohms  Full  scale, 
j  Size;  5"x2-%"xl-'54". 

'  Your  Cost . $14.75 

£  (with  rasp  A  liatterieN) 


SELENIUM  RECTIFIERS 

Full  Wave  Bridge 

Approximate  Hating 


Federal 

Type  # 

Input  Max. 

Output 

Max. 

Ampi. 

PRICE 

lOBlCVl 

18  V. 

14  V. 

.5 

.98 

10B2CV1 

36  V. 

28  V. 

.6 

1.50 

4B3CV2 

48  V. 

36  V. 

.5 

2.75 

6B2AV1 

36  V. 

28  V. 

1.6 

4.25 

5B2AV5 

36  V. 

28  V. 

8 

11.75 

11BA6AM1 

120  V. 

100  V. 

1.6 

11.95 

9D0612R 

150  V. 

116  V. 

1.6 

14.50 

D.C.MICROAMPS 
0-100  Microamps,  res.  100  Ohms 
3"  Rd.  Westinghouse  NX/35 
$7.95 

0-150  Microamps — 2"  rd.  G.E. — DW51  or 
Whse  NX33.  Res:  500  Ohms. 

Your  Coat  , . $3.75 


D.  C.  AMPS  &  MILLS 

0-1  Ma  2"  G.E.  DVV41 .  $3.75 

(special  scale) 

0-1  Nla  2"  Weston  506 .  $3.75 

0-2  Ma  2"  Sun  2AP525-5 .  2.25 

0-5  Ma  2"  Dejur  S-210 .  1.95 

0-25  Ma  2"  G.E.  DW41 .  .  .  2.95 
0-30  Ma  2"  G.E.  DW41 .  .  .  2.95 

0-100  Ma  2"  sq.  Simpson  127 .  2.95 

0-500  Ma  2"  G.E.  DW41 .  3.25 

0-1  Ma  3”  sq.  Westhse  RX-35. 

(Scale:  1.5  KV) .  4.25 

GENERAL  ELECTRIC  DO-41 
0-1  Ma*.— Scale:  3  K.V.  (BIk) 

Your  Price . $3.85 

0-1  Ma  3"  sq.  Weston  301 .  5.25 

(Scale:  1.5  KV) 

0-1  Ma  3"  G.E.  DO-53 .  4.75 

0-1  Ma  3"  sq.  Weston  301 .  6.00 

0-15  Ma  3"  Westhse  NX  35 .  2.95 

(Scale:  15  150/300) 

0-30  Ma  3''  Weston  301  Metal 
case . $3.75 

0-30/120/600  Ma.  VV'eston  Model 

280  portable — slightly  used .  4.75 

0-1  A.  3"  sq.  Weston  301 .  5.50 

0-10  A.  3”  sq.  Triplett .  2.50 

(in  wooden  case) 

0-10  A.  3"  Simpson  #25 .  4.50 

30-0-30  A.  3"  Simpson  #25 .  4.50 

0-300  A.  3”  Roller-Smith .  4.95 

(FI.  Bake.  Type  TD-50  MV) 

(with  ext.  shunt) 

0-300  A.  Same  as  above .  2.25 

(without  shunt) 

0-300  A.  4"  Weston  643 .  8.50 

(fl.  metal  bl.  scale-ext.  shunt) 

0-300  A.  4"  same  as  above .  5.50 

(without  shunt) 


SPECIAL  METERS 

Frequency  Meter — 350/450  CPS  Aircraft  type 

4'  Weston  Model  637 . $4.95 

Resistance  Thermometer — 30°P  to  230°P. 
Complete  with  res.  bulb,  aircraft  type — 

2’  Weston  #727 . $4.75 

Weston  Thermometer  #221-D— 4'  rd.  60“F — 
300"F — 2%'  stem  . $1.95 


WESTON  MODEL  269 
FAN  SHAPED  METER 

One  of  the  Weston  popu- 
lar  fan  shaped  line.  Ex- 
ceptionally  longscale  for 
W  f  »  size  of  instrument.  Ac- 

curacy  —  within  J%. 
Scale  length— 4'. 

Spade  pointer.  Hers  is 
a  good  movement  for 
special  purpose  instrumenta  Comes  with 
blank  scale  with  arc  drawn  in.  Ready  for 
plotting  calibration  points.  Can  be  used  to 
make  up  any  range  of  volts,  amps.  MA..  etc. 

Full  scale  deflection — 5  M.A. — 40  M.V. 

I.lst  $39.83 

Your  Cost  $8.95 
10  for  $75.00 


OHMMETER 


Simpson  #382 

One  of  the  famous  Micro¬ 
tester  lines.  Has  wide 
range  .2  to  10  megohms. 
Ranges:  1000  ohms.  10 
ohms  center;  10,000  ohma 
100  ohms  center;  100,000 
ohms,  1000  ohms  center; 
1  Megohm,  10,000  ohms 
center;  10  Megohma  100.- 
000  ohms  center. 

Complete  with  batteries. 

Your  Cost  $11.75 


HEAVY  DUTY 
RHEOSTAT 
WARD  LEONARD 

10  ohms  —  9.2  Amps 
— 9.2  Amps  (Not 
tapered).  14'  Dia. 
I'omplete  with  han¬ 
dle  and  legs  for  rear 
of  panel  mounting. 

Your  cost  $5.95 


RECTIFIER  TUBES 

6  .■\mp.  (Tungar  type)  for  battery  charg¬ 
ers,  rectifiers,  etc. 

Your  Cost . $1.50 

(minimum  order  of  10  tubes) 


A.  C.  VOLTS 

0-10  V.  2"  G.E.  AW-42 . 

0-10  V.  3"  G.E.  AO-41 . 

0-150  V’.  2"  Simpson  155 . 

(metal  case) 

0-150  3"  G.E.  AO-41 . 

0-150  V'.  3"  Simpson  55 . 

0-75  V.  4"  Weston  642 . 

(Surface  Metal  Case) 

0-300  V.  4"  sq.  Triplett . 

(431.\  300/600  V.  scale) 

.  $2.95 
.  3.75 

.  2.95 

.  4.50 

.  5.95 

.  6.7.5 

.  3.25 

A.  C.  AMPS 

0-1.5  A.  2"  Weston  507  (RF) . 

.  3.50 

0-2  A.  3"  Westhse  RT.35  (RF).. 

.  3.95 

0-3  A.  3"  Westhse  NA-35 . 

.  3.95 

K  (scale:  120  A.) 

0-30  A.  3"  Triplett  (metal).... 

.  2.95 

0-5  A.  4"  Weston  642  (surf.) . . 

.  7.95 

(surface-metal) 

0-5  A.  4”  sq.  Triplett  431.\ . 

.  2.95 

(scale:  150/300) 

All  meters  are  white  scale  flush  bake- 
lite  case  unless  otherwise  specified. 


POWERTRON  Electrical  Equipment  Co. 

119  LAFAYETTE  STREET  Phone;  worth  4-8i10  NEW  YORK  13,  N.  Y. 
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HIGH  PRECISION 
100  Kc.  CRYSTALS 


crys^l 

»nirt  tfa"“  " 

model  VC-5-^ 


ciilBRATfD 


Exceptional  Frequency  Stability  ±15 
cycles  from  —50"  to  +80"c  (.0015) 
10G  Vibration  Test.  Calibrated  at 
30*c  Brand  New,  Mounted  in  Sealed 
Cases  as  Shown 

Price  $3.95  each 


INVERTERS 

Pioneer  Type  1212S-1-A.  D.  C.  Input.  24 
Volt.  12  Amps..  RPM  12000.  A.  C.  output 
116  volts,  .06  Amps.,  400  cycles. 

Price  $49.50  each 
ALTIMETERS 

Type  AN/APN-1.  Complete.  New. 

Price  $59,50  each 
MAGNETIC  COMPASSES 

Kollsman  type  B  IS.  New. 

Price  $14.95  each 
POSITION  TRANSMITTERS 

O.K.  Type  TJ-9-PDN. 

Price  $1.95  each 
STANDARD  SIGNAL  GENERATOR 

General  Radio,  Model  805  C.  Complete 
with  Instruction  book.  Uke  new.  (Cata¬ 
log  price  11,360.00.) 

Our  price  $985.00 
MAST  BASE  INSULATORS 

Type  MP22.  Ideal  for  marine  or  mobile. 
WHIP  antenna  supports. 

Price  $1.75  each 


All  prIcM  quotsd  ore  F.O.B.  Tuckohoe, 
N.  Y.  (About  20  miles  north  of  New 
York  City).  All  merchandise  guar¬ 
anteed.  Immediate  delivery  subject  to 
prior  sale. 


PRICE  LIST— METERS 

Unit 

Mir- 

Modal  No. 

Typo 

Seafe 

BadyDia. 

Casa 

Plica 

OiB.  E3m. 

AEN216 

D.C.  Mdliameter 

0-60 

2  1/8* 

rd.  2  5/8'  bake. 

$Z  6S 

Oamer 

RT21H 

Elapsed  tiaso,  110  volt 

80  cycle 

00000 

2  7/16' 

rd.8  1/2' bake. 

3  9S 

Weat.  Elec. 

D-170198 

D.C.  MilliwBMter 

0-80 

2  8/4' 

rd.  3  1/2  bake. 

2  6S 

Wcat.  Elec. 

D-167062 

DA.  eaotor,  1  MW  in 

FStMA 

2  8/4' 

rd.  3  1/2*  bake. 

4  9$ 

6(X)  ohms 

AC-4to-f-6 

liarioo  In 

D.C.  KilavaA  amter  for 
use  with  1  meg.  external 
resistor 

0-1 

2  8/16' 

rd.  2  3/4' bake. 

3.6S 

Triplett 

D.C.  MiiliaBMler 

0-150 

2  1/8' 

80.2  3/8' bake. 

2  9S 

Wmt’hm. 

NXS5 

D.C.  Milliamctcr 

0-800 

2  8/4' 

rd.  3  1/2*  bake. 

3  3S 

Mimioo  Water 

Fraguancy  Meter 

68-62  cycle 

2  8/4' 

rd.  3  1/2*  metal 

3.9S 

Heater 

Suciino 

W&ioo 

607 

D.C  MillianMiar 

FSIAMA 

0-100 

2' 

rd.  2  7/16'  metal 

2.6$ 

J£.T. 

80-FX 

100  to  130  volt 

48-64 

2  6/8' 

rd.3  1/2*  bake. 

3.9S 

Fregueacy  Motor 

cycles 

ELECTRONICRAFT,  INC. 

5  WAVERLY  PLACE 

TUCKAHOE  7,  NEW  YORK 

Telephone  3-0044 

CoAx  CONNECTORS 

pictured  BABY  “N”  UG  85U 

UG  21 U  regular  “N“  UG  22U 
83-1SP  •  UHF  plug  •  83-1SPN 
B3-1R  socket  •  angle  83-1 AP 

only  40i  ea.  special! 

HAROLD  H.  POWELL 

3512  Spring  Garden  St.  Phila.  4,  Pa. 


NEW  WILLARD  RECHARGEABLE 
STORAGE  BATTERY 

New  6  Volt  bat¬ 
tery  in  (plll-sraef 
clear  plaitic  csm, 
heuMd  In  metal 
ease  lor  easy 
mount  Ins.  Ap- 
plieable  for  a 
wide  ranso  sf 
UMi  whoro  bat¬ 
tery  power  It 
needed.  Shipped 
dry.  Uses  stand¬ 
ard  battery 
electrolyte  avail¬ 
able  everywhere. 


Price,  eoch . $4.35 

Lots  of  Ten .  3.35 

Without  metal  case,  each .  3.85 

Lots  of  Ten .  2.85 


TELEVISION  EQUIPMENT 

Surplus  Television  cameras  and  trans¬ 
mitters  from  Army  Guided  Missile  pro¬ 
gram;  see  IJl.E.  June  1946. 

Transmitters  operate  260  to  320  Me.  Com¬ 
plete  with  all  tubes,  schematic. 

Cameras  have  auxiliary  units,  all  tubes  in¬ 
cluding  camera  tube  and  i/1.9  lens. 

An  unusual  opportunity  ior  colleges,  radio 
schools,  experimental  stations  to  obtain 
scarce  eqtiipment  at  a  moderate  price. 

VILLAGE  RADIO  EQUIPMENT  CO. 

201  West  16th  St.,  New  York 


HIGH  FREQUENCY  INDUCTION 
HEATERS 

Lppel — 7.5  Kw.  pap  type,  water-coolrd. 

Ecco — 5.5.  C.6.  8.  12  Kra.  gap  type  and  35  Kva. 
tube  type,  water-i-nolt-d. 

"Bombardera"  are  slightly  used,  condition  excel¬ 
lent.  IVlres  reaHonshle. 

AMERICAN  ELECTRICAL  SALES  CO. 

A5-«7  E.  8th  St.  New  York,  N.  Y. 


NAVY-CRV-46151 
AIRCRAFT 
RADIO 
RECEIVER 

INCLUDING 
CASE 


$1795 


Four  band*.  Includlnp  broadcast  (I99-9,0S0  KC). 
Circuit  it  six-tube  superheterodyne  with  mushanl- 
cal  band  change  or  remote  operatsd  olaetrleal 
band  change.  Remote  band  change  and  tuning 
controls  included,  making  this  sat  readily  adapt¬ 
able  to  mobile  ham  use.  Powered  from  sslf- 
ontained  24  V.  DC  dynamotor. 

The  sets  are  complete  with  tubes, 
mounting  rack  and  remote  controls.  NO 
CABLES. 


ARC-4  TRANSMITTER 
AND  RECEIVER 


IN. 

CLUDING 

CASE 


Oparatas  an  any  of  Its  4  predetermined  crystal 
controlled  frosuaneles  in  the  ranga  of  140  MC. 
Complete  with  tubes,  remots  control.  Junction 
MX,  shook  mounting  base  and  connecting  plugs. 
This  unit  Is  Ideal  for  amateur  UHF  or  mobile 
telaphone.  Operates  from  self-contained  24  V. 
DC  dynamotor,  12  V  avallablo  upon  rapuest. 


RADIO  ALTIMETER  APN/T 

A  eomplate  460  me.  radio  rocaiver  and  transmit- 
tor  which  can  bo  converted  for  ham  or  commercial 
usa.  Tubes  used  and  included;  4-I2SH7,  3-12- 
SJ7.  2-6H6.  I.VRI50.  2-955,  2-9004.  Other  com¬ 
ponents  such  as  relays.  24V.  dynamotor,  trans- 
lormers,  pots,  condensers,  etc.,  make  this  a  buy 
on  which  you  can  not  po  wrong.  Complete  as 
shown  in  aluminum  case  l8'x7'x7'/4'. 


TERMS:  CASH  WITH  ORDER 

F.O  a.  Indi-r.ap..:u,  Ind. 


AMERICAN  SURPLUS 
PRODUCTS  CO. 

537  N.  CAPITOL  AVE. 
INDIANAPOLIS.  IND. 


December,  1947  —  ELECTRONICS 


I 


^  SEARCHLIGHT  SECTION  ^ 


RADIO  TRANSMITTERS 

50  Wotfs  to  10  Kilwatts, 
at  Unusual  Savings. 

Immediate  Delivery  from  Stock 

0-10  KW  Low  and  intermediate  Fre¬ 
quency  Bunnel  Tranamitter,  l&U  to  660 
KC.  A1  emiasion,  10  KW  output  at  blsher 
frequenciea  (above  260.  KC).  Conalsta  of 
BC-36bF  Bxciter-Oriver  (300  watta),  PA- 
lA  Power  Amplifier,  RA-IA  Rectifier,  AT- 
lA  Antenna  Tuning  Unit  with  pre-fab 
(knock-down)  tuning  "houae",  with  all 
aparea  auch  aa  tubea,  metera,  capacitora, 
reaiatora.  tranaformera.  etc.  All  NEW 
Equipment,  In  original  factory  packing. 
Operaiea  from  230  volta,  3-phaBa,  60-60 
cyclea  AC.  Four  (4)  complete  unlta  avail¬ 
able.  Priced  at  leaa  than  one-fourth  orig¬ 
inal. — S8.000.00  each. 

Model  000-B,  600  Watt  Radiotelephone 
tranamitter.  mfd  by  Temco  for  the  Navy 
(ahore  atatlon).  600  watta  on  phone,  1  KW 
on  CW ;  frequency  range  1.6  to  20.0  me. 
Provialon  for  multi-channel  operation. 
Includea  aeparate  Remote  Control  and 
Speech  Amplifier  unit.  Operatea  from  220 
volta,  1-phaae,  60-60  cyclea  AC.  With  tubea 
— no  aparea.  Only  one  unit  available. 
Price.  $2,000.00. 

300  Watt,  Low  and  Intermediate  Freq. 
BC-365F  Tranamitter,  aa  deacribed  for 
driver  of  10  KW  unit  above,  range  160-660 
KC.  New  Eqpt.  Complete  with  all  aparea. 
Price  $400.00  each. 

3ft0  Watt  Airport  Tower  Control  Radio¬ 
telephone  tranamitter,  mfd.  by  Aircraft 
Acceaaoriea  Co.  Model  RC-62.  Two  chan- 
nela  aeparate  tranamitter  for  each  (com¬ 
mon  power  Bupply).  Range  1.6  to  7.0  me. 
Almoat  new  condition.  Includea  aeparate 
Remote  Control  Panel  unit,  tubea,  but  no 
eparea.  Only  one  available.  Price  $1,000.00. 
BC-751-A.  100  W.  VHF  Radiotelephone 
Traiiamittera.  108  to  over  110  mes,  4- 
channel  transmitter  used  for  ground- 
localizer  (airporta),  A2  and  A3  emia¬ 
sion.  Single  5  ft.  heavy  gauge  cabinet 
contains  power  supply  (llOV.,  60-60  cyclea 
AC),  modulator  and  audio  oscillator 
atage,  and  complete  RP  panels.  All  fre¬ 
quencies  crystal-controlled,  some  crystals 
supplied.  Most  tubes  are  in  each  trans¬ 
mitter,  but  all  (total  five  transmitters 
available)  are  clean,  though  slightly  used, 
and  in  good  working  order.  .No  spares  or 
antenna  equipment.  Priced  very  low 

at  . $3()<l.()0  each 

Collins  75  Watt  Autotune  Tniimmltter, 
Model  TCB.  10-channela  instantly  avail¬ 
able  by  dial-telephone  selection  at  trana¬ 
mitter  or  remote  position.  Al.  A2,  or  A3 
emission.  Frq.  range  1.6  to  12.0  me.  Op¬ 
erates  from  110  volts,  l-phase,  60-60 
cycles  AC.  Complete  with  all  spares 
(tubes,  transformers,  autotune  motors, 
crystals,  capacitors,  etc.),  remote  operat¬ 
ing  unit,  handsets,  etc.  Condition  used, 
but  clean  and  operating.  Only  two  avail¬ 
able.  Priced  way  below  cost.  ea.  $750.00. 

Ship  All-Range  TransmItterH,  125 
Watts  Output  on  CW  or  ICW;  40  watts 
on  phone.  Model  TCE,  mfd.  by  Westing- 
house.  Range  300  Kc  to  9.06  me,  accom¬ 
plished  by  plug-ln  tuning  units  (6  total, 
to  cover  range),  each  preset  to  desired 
operating  frequencies.  Supplied  complete 
with  MG  set  (for  230  volt  DC  operation), 
motor  controller,  remote  control  unit, 
large  ateel  chest  of  spares,  and  6  plug-ln 
tuning  coll  units.  All  new  e<ipt.  Only  6 
sets  available,  at  low  price,  ea.  $200.00. 

50  Watt  Tower  Control  Radiuteleplione 
Transmitters.  Model  BC-329.  Range  150  to 
450  KC.  Transmitter,  Modulator  and 
power  supply  all  in  one  compact  cabinet. 
Operates  from  110  volts,  1-phase,  60-60 
cycles  AC.  Condition  used,  but  clean  and 
operating.  Less  tubes.  Ten  units  avail- 
al'Ie  A  real  bargain  at  $75.00  each. 

ELECTRONIC  BARGAINS 

11.5  lie  to  115  VAC  Rotary  Converters. 
Made  by  Esco  for  shipboard  use.  Type 
R182.  Output  very  conservatively  rated 
at  125  VA,  but  these  units  are  so  ruggedly 
built  and  oversize  that  they  will  with¬ 
stand  a  50%  overload  easily.  With  Input 
and  output  filter  attached.  120  units  avail¬ 
able,  all  export  packed  in  wooden  c.-ises. 

lx>t  price,  each . $27.00 

Dual  6  V,  5’ibrator  Packs.  Made  by  Gal- 
vin-Motorola  for  25  W.  mobile  transmit¬ 
ters.  6  volt  D.C.  input,  output  540  volts 
D.C.  at  160  ma:  with  alight  wiring  change 
output  can  he  transformed  to  300  volts  at 
300  ma.  Each  pack  has  two  vibrators  and 
two  OZ4A  gaseous  rectifier  tubes  for  In¬ 
stantaneous  operation.  New  and  Indi¬ 
vidually  packed.  Approximately  370  units 
available  Each  $9.00. 

Dual-Blower  with  Motor,  large  trana¬ 
mitter  use.  Operates  from  110  volts. 
60  cycles  AC.  Price  $11.75  each. 

Many  other  Items.  Write  your  needs. 
Prices  quoted  are  f.o.b.  N.Y.C.  All 
material  subject  to  prior  tale!  Equip- 
meat  inspection  InvitedI 

TELEMARINE 
COMMUmCATIONS  CO. 

533  W.  24th  St,  New  York,  N,  Y. 


Industrial  Power  Supply  Equipment 


TRANSFORMERS . 


r 


T-103  (above)  Volt¬ 
age  regulator  tran- 
stat.  Max  KVA  out¬ 
put  11.5,  50/60  eye. 
0-115  V.  100  amps 
or  230  V.  50  amps 
$75.00 

Net  Wt.  134if 


T-101  (left)  Plate 
Transformer.  Amer- 
tran.  Primary  115  V. 
60  eye.  10.4  KVA. 
Secondary  17600  V. 
.520  Ma.  35  KVA 

teat  . $65.00 

Net  Wt  500# 


T-102  Filament 
Transformers. 
American  Trans- 
former  Co..  Type 
WS  .050  KVA.  50/60 
eye.  Single  phase, 
35  KVA  test.  12 
KV  D.  C.  operating. 
Primary  115  V,  Sec¬ 
ondary  6  V,  10  amps 
with  integral  stand¬ 
off  insulator  and 
socket  for  2r371.  872 
etc.  rectifier  tubes.. 

$12.50 

Net  Wt.  15\# 


T-104  Voltage 
Regulator  T  r  a  n- 
stat  115  V.  60  eye. 
Max.  KVA  .25,  sin¬ 
gle  phase,  voltage 
range  103-126  volta 
max.  amps  2.17  for 
filament  voltage 

control  . $9.50 

Net  Wt.  15#. 


CAPACITORS 

(’-107  G.E.  or  Westlnghouse  Capacitor. 
Cat.  #14F59.  Ineesteen  1  mfd.  25000 

V.  D.  C . $36.(K» 

Net  Wt.  65# 

C-132  Aerovox,  10  mfd.  600  volt.  D.C. 
Oil  filled  . $1.0(1 

CHOKE  COIL 

|{-106  Amertran  Disc  Type.  Line  volts 
15000  V.  D.  C..  Ripple  frequency  120, 
149  ohms,  resistance  .020  D.C.  amps  at 
900  henrys  48%  ripple.  .52  amps  D.C. 

at  25  henrys  48%  ripple . $42.00 

Net  Wt.  280# 


RESISTORS 

R-123  160000  ohm  wire  wound  resistors, 

200  watts  . $J$0 

R-148  5000  ohm  wire  wound  resistors. 

200  watts  . $.80 

K-15S  1000  ohm  wire  wound  resistora, 
200  watts  . A$$ 

RELAYS — CONTACTORS 

RC-lIO  I.T.E.  Magnetic  contactor.  Cat. 
#KJ4206.  116  V.  60  eye.  coll.  Single 

pole  115  A.  600  V.  with  barriera.  AdJ. 
time  delay  and  remote  contact  control 

trip  . $10.85 

Net  Wt.  47H# 

RC-117  Westlnghouse  Time  Delay,  cur¬ 
rent  relay.  Type  8C-M.  .2  to  1  amp 

A.C.  or  D.C . $12.86 

Net  Wt.  3# 

RC-112  Allen-Bradley.  Cat.  #810.  Mag¬ 
netic  overload  relay,  6.3 — 18.1  amps, 

600  V.  max . $7  .$5 

Net  Wt.  2%# 

RC-111  Allen-Bradley.  115  V.  60  eye. 
coil.  D.P.S.T.  Contactor  15  amps. $4.05 
Net  Wt.  114# 

RC-105  Monitor  Controller  Co.  Mag¬ 
netic  Contactor.  115  V.  60  eye.  coll, 
100  amp.  600  V.  Double  Pole  with 
barriers.  150  A.  &  30  A.  Renewable 

fuses  . 8R.06 

Net  Wt.  32# 

RC-llS  R.  W.  Cramer  Co.  Time  Delay 
Relay.  Type  TD2  120S.  1  min.  Inter¬ 

val,  115  V.  80  eye.  Synchronous  motor 
driven.  Contact  rating  10  amp.  116 
V.  Single  Pole . $4.86 

TUBES 

TU-147  #371A  or  371B  High  Veltage. 
High  vacuum  rectifier  tubes  (used). 

Filament  guaranteed .  $I.i4l 

T-147  New . 86.$$ 

METERS 

M-144-5  R.  W.  Cramer  Co.  Running 
Time  Meter.  Type  RT2H.  115  V.  60 

eye.  with  .001  mfd.  condenser.  Flu.sh 

mounting.  9999.9  hrs . $5.96 

M-141  Weston  Model  476,  0.130  V.  A.C. 
voltmeter.  Flush  type,  calibrated  for 

steel  panel  mounting . $4.95 

.M-140.4B  Weston  Model  476  Full  scale 
A.C.  Ammeter,  3  amp.  Calibrated 

0-120  V.  fiush  mounting,  with  Weston 

40/1  current  trana . $8.58 

M-146  Weston  Model  476  Filament  vol¬ 
tage  indicator.  0-130  V.  Movement  with 
115  V.  mark,  flush  mounting,  calibrated 

for  steel  panel  . $3.95 

M-I43AR  Weston  Kilovoltmeter,  Model 
301,  20  KV.  1000  ohms  per  volt.  Fluah 
type  calibrated  for  steel  panel  mount¬ 
ing,  with  20  meg.  20  KV  Weston  re¬ 
sistor.  Complete  with  clips  and  stand¬ 
off  insulators  . $18.08 

M-142  Weston  Model  301  D  C.  Mllliam- 
meter.  0-800  MA.  Flush  type.  Calibrated 
for  Steel  panel  mounting . $4.46 

MOTOR  AND  BLOWER 

MB-1.56  Motor  blower  units.  Direct  con¬ 
nected.  4”  inlet.  4”  exhaust,  1  20  H.P., 
115  V.  60  eye.,  1750  R.P.M.  Cat>acitor 
start.  Mfg.  by  Champion  Blower  Co. 

Cat  #0-CE  . C.F.M..  .$21.58 

Net  Wt.  39  44# 

HEATERS 

H-149  Chromolox  Strip  Heaters,  300  W., 
115  V.  (>4’'xl4'’xl2'’) . $1.00 

ELECTRICAL  INTERLOCKS 

E-114.\  Cory-Yale  Interlock  #B986— 

Single  . $1.95 

E-114B  Cory-Yale  Interlock  #B1536 — 
Dual  . $2.95 

SURGE  PROTECTORS 

S-109  Sundl*  Surge  Protectors  #5134 
with  #5130  tube.  125  V.  D.C . $1.26 


POWER  SUPPLY  UNIT 

P-lOO  High  Voltage  D.C.  Power  Supply 
Unit.  Primary  115  V.  60  eye.  Output 
0-15000  V.  D.C.  ®  .5  amps.  $200.00 

Net  Wt.  2040# 


All  merchandise  guaranteed  in  "as  new"  condition.  Add  approximately  20%  to  net  weights 
for  estimated  shipping  weights.  Terms  are  30%  with  order,  balance  C.O.D.  All  prices  ore 
f.o.b.  Oakland  Warehouse.  Write  for  odditional  detailed  information  on  any  of  the  oboye 
items  and  for  special  quantity  discounts 


7527  f.  Seventh  St. 


EPCO 


Los  Angeles  21,  Calif. 
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Surplus  Equipment 


Simal  G«n«rator,  M*asur«mrat*  model 
•4,  300  to  1000  moqacTCloa,  1  to  100,000 
microvolts  motored  output,  pluso  and  cw 
modulation,  US  volts  60  cps,  in  good 
working  order. 

Signal  Generator,  Measurements  model  | 
/IB,  IS  to  2S  and  ISO  to  230  megacycles,  i 
1  to  100,000  microvolts  metered  output,  j 
400  and  8200  cps  modulation . $90.00  | 

Microwave  Generator,  TS  14/AP  for  Sa  \ 
band,  power  meter  for  internal  and  ex-  j 
temal  metering,  variable  pulse  width  I 
and  delay,  calibrated  attenuator,  S2S0.00  ! 

Microwave  Generator  TS  13 /AP  for  Xo  I 
band,  power  meter  for  internal  and  ex- 

.  temal  metering,  calibrated  attenuator. 

Fluxmeter  TS-IS/AP,  1000  to  10,000  gauss, 
for  .6"  and  1.3"  to  l.S"  gaps,  new,  $60.00 

HADAR  JAMMER,  T-26/APT-2,  43S-71S  meg¬ 
acycles,  110  volts,  400  cps,  new... $40.00 

Crystal  Mixer  Assembly,  10  cm . $3.00 

Tunable  Mixer  Assembly,  10  cm . $S.OO 

Tunable  Mixer  cavity,  2000-4000  me. .  .$S.OO 

Oscillator,  1000-3000  cm,  2C40,  calibrated. 

$50.00 

Oscillator  Butterfly,  300-1000  me,  mounted 
socket  and  W.E.  703A  Tube . $11.00 

Mixer  Butterfly,  80-300  me . $3.00 

Oscillator,  10  cm  tunable,  variable  attenu¬ 
ator,  with  klystron  and  thermistors, 

$40.00 

Attenuator  TPS-SlPB-20,  fixed  20  db,  $3.50 

Attenuator  CN-50/APN,  30-100  db,  call-  j 
broted  . $15.00 

Type  N  Connectors.  UG  12.  21,  24,  25.  27, 

2$.  30,  5$.  83.  88,  245  U  ond  UHF  Connec 
tors  S0239,  Pl,259,  M3S9,  XJG266U.  im- 
mediote  delivery. 

RG-9/U  ond  RG-S/U  coble  with  UG21/IJ 
connectors  at  ends  4.5*  long . $2.00 

GENERAL  RADIO  PRECISION  WAVE- 
METER,  Type  724-A,  range  16  kilocycles 
to  50  megocycles,  V.T.V.M.  resonance 
indicator,  complete  with  accessories  and 
carrying  cose,  new . $200.00 

RDF  Equipment  DP-15,  100-1500  kc,  for 
ship  use,  complete  with  pedestals,  asi- 
muth  scale,  loop  assembly,  used,  110  v 
60  cps . $160.00 

Radio  Compass  Receiver,  Bendix  MN26-A, 
150-1500  kc,  12  V,  new . $40.00 

Dynamotor  G.E.  12  v,  1000  v  350  ma  out, 
new  . $15.00 

Dynamotor  DM43,  24  v,  550/1000/2/8/  volts 
at  250/280  ma,  new . $8.00 

Transformers,  115  v  60  cps  primaries: 

1.  7500  V  35  ma  ungrounded,  Thordarsen 

suitable  for  doubler . $15.00 

2.  6250  V  80  ma  ungrounded,  G.E.  .$12.00 

3.  2  secondaries  at  500  volts  5  amps 

each  . • . $50.00 

4.  1120  V  600  ma  c.t.,  2  x  5  v  6.2  amps 

c  t.  3  kv  ins.  6.3  v  3  amps  1700  v 
ins.  6.3  V  .3  amps.  1.7  kc  iiu. 
potted . $15.00 

Pulse  input  transformer,  permalloy  core, 

50  to  4000  kc,  impedance  ratio  120  to 
2350  ohms  . $2.80 

Pulse  transformer,  3  wlndfogs,  impedance 
0  to  5000  ohms,  turns  ratio  1:1.1 ...  .$0.50 

Ceramfo  feed  thru  capacitors,  threaded,  50  j 
mmfd . $5.00  per  hundred  j 


Electro  Impulse  Laboratory 

P.O.  Box  250 
Red  Bank,  New  Jersey 


reliance  specials 


RADAR  TRANSM1TTER-BC-1072-A: 
Operates  on  115  volt,  60  eye.,  freq.  range 
150  to  200  racs. 

CONT.4INS: 

Blower — 115  V.,  60  eye.,  28  watts,  1525 
R.P.M. 

Variac — Gen.  radio  type,  200  B,  100  watts 

4  Transformers — 

117  V  PrI;  Sec.  3500  V 
117  V  Prl;  Sec.  6.3  Ve2.1  A,  312  V 
Center  tap  each  side,  5  V@S  A 
117  V  Pri;  Sec.  4  V®16  A,  2.6  V@1.76 
A 

117  V.  Pri:  Sec.  6.3  >'@1.2  A.  700  V 
either  side  of  center,  5  V@3  A 
2  Chokes 

11  Tubes,  including  6.T5.  2X2,  6SN7.  etc. 
Meter — G.E.  3H”,  0-6  Kiiovolt  and  0-10 
M.A.,  D.C. 

Circuit  Breaker — 115  volt,  16  amp. 

5  Condensers — (1)  .1  mfd,  7000  V.  (2)  2 
mfd.,  1000  V,  (2)  4  mfd,  600  V 

2  A.C.  Kela.vs 

Containi  many  other  uMful  parti  too  numerous  to 
list.  Contained  In  metal  case  and  wood  chest. 
This  transmitter  is  used.  Shippinp  weight  245 
lbs . $22.50 

OCTAL.  SOCKETS— Wafer— B*ke- 

lite . 4c  each,  per  100  $8. .50 

14  PIN  SOCKET  for  Cathode  Bay 

Tube  .  40c 

ACORN  TUBE  SOCKET .  14c 

S  PIN  SOCKET  FOB  CRYSTAL, 

HOI,DER .  20c 

,  CIRCriT  BREAKERS— 2 A— SOc; 

3A — SSc;  6A — 46c;  6A — 60c;  16A..  8.5c 

WATERPROOF  PCSH  BUTTON 
SWITCH — 1  red  button,  1  black 
button.  SPDT,  In  metal  case  3' 

x244'*x4U’'  .  $1.5« 

CUTI,ER  HAMMER  FUSEABUS 
SAFETY  SWITCH— 108475D1,  In 

metal  case  6t4'’x8%''xl0%'' .  $4. .50 

MICRO  SWITCH— Push  Button— 
Normally  open — 46c  each.,  10  for  $4.00 
ALUMINUM  SWITCH— Push  But¬ 
ton — ROUND— Normally  open,  K 

dia.  X  long .  10c 

PYBANOL  CONDENSERS 

.2  mfd.  10,000  V.  D.C .  $2.00 

.l-.l  mfd.  7,000  V.  D.C .  1.86 

4  mfd.  3,000  V.  D.C .  .8.26 

4  mfd.  2,600  V.  D  C .  2.65 

.2  mfd.  750  V.  A.C.  (2,200  V.  D.C.)  .40 

4  mfd.  2,000  V.  D.C .  2.00 

4  mfd.  1,000  V.  D  C .  1.00 

3  mfd.  1,000  V.  D.C . 90 

14  mfd.  600  V.  D.C .  1.70 

4mfd.  600  V.  D.C . 70 

1  mfd.  600  V.  D  C . 29 

SELSYN  MOTORS — 115  V.  60  eye., 

4%”  long  X  3  <4'  dia.  transmitters 

for  remote  control . pair  $0.76 

SEI,SYN  MOTORS  (Transmitters) 

— 50  V.  50  eye . pair  $4.50 

!  SET,8YN  DIFFERENTIAL  MO¬ 
TORS — 50  V.  60  eye . each  $1.25 

ALLEN  HEAD  SET  SCREWS— 

2—56x1/16"  6— 32xM," 

4 — 40XH"  6—32x3/16" 

4 — 40x3/16"  8 — 32XV5" 

S  4 — 40x%"  8—32x3/16" 

Per  hundred  .  1.50 

Allen  wrenches  for  above  screws,  2c  each 
BALL  BEARING.  F.4FNIR  33K5 

— 3/16"  hole  X  y,"  OD .  25c 

BAI.I,  BE.XRINO— similar  to  Faf- 

nir  S1KDD7,  H"  hole,  %"  OD _  35c 

BR.4SS  BINDING  POST— EBY— 
with  8-32  screw  mounting,  per 

j  hundred  .  $2.50 

SLIP  RING  ASSEMBLY— 5  silver 
plated  rings  on  molded  bakelite 
rotor.  Stator  holds  2  silver  carbon 
[  brushes  for  each  ring.  Rotor  3%" 

OD,  fits  1%"  shaft.  Complete  with 

1  brushes  .  $2.00 

5  CHROM.4LUX  STRIP  HE.YTER^ 

115  V,  750  W,  semi-circular  20"x 

ly,”  .  7.5c 

STEEL  JUNCTION  BOX— water¬ 
tight,  14  ga.  steel,  17"x25"x6^". 

Screw  type  hinge  on  lid.  Approx. 

50  lbs .  $2.7.5 

PRF.CISION  RESISTOR— MEPCO 
— 522.000  ohms.  1  watt,  %%  ac¬ 
curacy  .  18c 

TR.\NSFORMER— R.C.A.,  Prl.  440 
V. — 220  V.  60  eye.;  Sec.  230  V.- 

115  V.  60  eye.;  6  KVA . $I2..50 

HIGH  VOLTAGE  POWER  TRANS¬ 
FORMER  —  Westinghouse  U.S.N. 
rCAY-30741-A,  oil  filled,  Pri.  105- 
115-125  volts,  54  to  66  eye.  Sec. 

18.000  V.  @  15  mils;  15,000  V. 

@  20  mils;  2(4  V.  @  6  A.  (Can  be 

used  in  a  precipltron) . $.80.00 

POSTAGE  STAMP  MICAS 
.01  mfd.  300  V  500  mmf.  600  V 

.0012  mfd.  500  V  .0022  mfd.  600  V 

AH  values  $4.00  per  100 
F.O.B.  Philadelphia.  Minimum  Order  $3.00 

RaiANCE  MERCHANDIZING  CO. 

Arch  St.  Cor.  Croskey.,  Philo.  3,  Pa. 
!  Telephone — RIttenhouse  6-4927 


At  last:  a  lynchroneut 
AInleo  Field  revereiMa  D.C. 
motor  which  will  run  0¥W 
ONE  WEEK  on  a  6  volt 
OA^htight  battery.  Goarad 
down  to  Vt  rov.  par  miouta. 
Mounted  with  two  G.E. 


OporotM  on  Flaaklight  batforlos,  ipwed 
depending  on  the  voltage.  Fairly  gtroog 
on  A  voltg,  full  power  and  tpond  on  27 
vnitg.  Doaigned  to  bo  used  le  beoibgighte, 
oeteniotte  pilots,  etc.  250  ^  P  AA 
RFM.  A  bargain  at .  ^  ^ ‘Ww 

HAYDON  SYfTcHRONOUS  TIMING 
^  MOTOR 

to  operoto  gwitekes,  ate. 
con  be  had  oithor  1  Bov. 
per  hour  or  1  Rov.  par 

mjM/U  SPfCIAL  fiiL 

PRICE 

Moay  othor  spoeds  ovailablo  at  $4.95 


$3.85 


Bxperlmenfen  and  Invnntort  Supplieg 

64  Dey  St..  New  York  7,  N.Y. 


Model  S-1028  Portable  Landing  Field  Beacon 
Designed  for  continuous  operation  from  either 
105-125  volts  DC  or  60  c>rle  AC,  producing  a 
high  intensity,  short  duration,  intermittent 
flashing  llghL  May  be  easily  converted  for 
commercial  photographic  use.  Shipping  weight 
191  Ih . $150.00 

I -222 A,  Signal  Generator  and  Hetero-dyne  Wave 
Meter. 

Fundamental  oscillator  frequency  range  from 
8-15  me  and  45  to  76  me.  Calibration  chsrtg 
supplied  covering  8-15  me  and  135  to  230  me. 
By  using  harmonics  of  the  oscillator,  continu¬ 
ous  coverage  from  8  to  230  me  is  possible.  Com¬ 
plete  with  operating  cables.  No  service  depart  - 
ment  or  Laboratory  can  afford  to  be  without 
one  at  . $42.50 

McElroy  TP-890B  Tape  Pullen. 

Operates  on  110  volt  60  cycle  AC.  Speed  ad¬ 
justable.  Uses  standard  16  mm  400  foot 
motion  picture  reel.  Brand  New  completed  with 
instruction  IXK>k  but  less  tape  reel . $32.50 

Tape  Stand  for  holding  standard  rolls  of  tape 

$2.50  ea 

Boehme  'type  4F  tape  puller  for  110  volt  DC 
operation  . $22.50  ea 

Sockets — 

Johuson  #210 . $0.39 

#312 . 49 

#234 . 54 

Acorn  tube  sockets  similar  to  Johnson  26.5. $0.14 
833A  sockets.  Mycall.v  Insulated,  less  plate 

and  grid  cap . $1.50 

4  prong  isolantite  sockets  similar  to  llammar- 
lund  8  4  . 07 

Weston  Thermo  couples.  Range  0.75  ampere.. 25 

Coaxial  Antenna — designed  for  use  In  30-40  me 
band;  will  cover  28.5  to  30  me.  Amateur  bsuid. 
Skirt  and  radiator  telescoping  from  max  overall 
length  of  16'  5%'  to  11'  6".  Complete  with 
mtg  brackets  &  100  ft  RO  11/U  cable  with 
coax  fitting — ready  to  use.  Brand  new,  export 
pseket.  Shipping  weight  115  lb.  Net  weight 
with  cable  approx  2.5  lb . $14.95 

Prices  F.O.B.  N.Y.C. — All  Merchandise 
Guaranteed,  Immediate  Delivery 
Subject  to  Prior  Sale 

Electronic  Marketers,  Inc. 

190  Varick  Street 
New  York  14,  New  York 
Watkins  4~9488 


December.  1947  —  ELECTRONICS 


#  SEARCHLIGHT  SECTION 


' SYNCHROS 

Elinco  Ml-2  Transmitter.  Similar  to  Ml-1 
but  has  shoit  each  end.  Stock  #  S-21. 
Price  S8.25  ea.  net. 

Sue  5  Synchro  Generator.  Army  Ord. 
C-78414.  Similar  to  Ncnry  Ord.  5G.  Stock 
#  S-43.  Price  $9.50  ea.  net. 

Synchro  Differential  Generator  Naey 
Ord.  6DG.  115  Tolt  60  cy.  Stock  #  S-102. 
Price  $12.50  ea.  net. 

Synchro  Repeater.  Army  Ord.  XXI.  115 
▼olt  60  cy.  Stock  #  S-42.  Price  $4.95  ea. 
net. 

Synchro  Differential  Generator.  Nary 
Ord.  7DG.  115  Tolt  60  cy.  Stock  #  S120. 
Price  $14.50  ea.  net. 


Tachometer  Generator 

ELINCO  FB-55 


DC  output  linear  with  speed  within  1%. 
4.5  volts  per  100  rpm.  Stock  #  S*3.  Price 
$12.50  ea.  net. 

Synchro  Generator  or 
Repeater 

ELINCO  MI-1 


115  volt  $6  cycle.  2Vi"  x  3".  2  hole  mtq. 
base.  Stock  it  S-28.  Price  $6.75  ea.  net. 


SERVO  MOTORS 

Pioneer  Type  CK-2.  2  phase  400  cycle. 
Fixed  phase  26v.  vor.  phase.  49  volts 
max.  1.05  os/in  stall  torque.  Stock  # 
S-97.  Price  $4.75  ea.  net.  $3.75  ea.  net  in 
lots  of  100  or  more. 

Diehl  Type  FP-25-3.  2  phase  60  cycles, 
20  volts  per  phase.  2.5  watts  output.  2 
pole.  Stall  torque  2.5  os/in.  1  os/in.  at 
2700  rpm.  Stock  #  S-33.  Price  $8.50  ea. 
net. 

Kollsmon  Drag  Cup  Motor.  776-01.  2 
phase  400  cycle.  Fixed  phase  29  volts, 
var.  phase  35  volts  max.  0.47  os/in  stall 
torque.  Stock  #  S-56.  Price  $12.50  ea. 
net. 

Pioneer  Torque  Unit — Type  12603-4-A. 
CK-5  motor  widi  125:1  gear  reduction, 
2  phase,  26  volts  400  cycles.  Stock  it 
S-52.  Price  $17.50  ea.  net. 


Wrift  or  call  for 
complete  listing. 


247  CROOKS  AVE. 


Servo-Tek  PRODUaS  Co. 

INCORPORATED 
Surplus  Division 

^E.  ARmory  4-2677 


Open  account  shipments 
to  rated  concerns, 
others  may  order  C.O.D. 

CLIFTON,  N.  J. 


MANUFACTURERS 

CLOSE  OUT 

ELECTROLITIC  CONDENSERS 

5  mfd— 250  W  V  D  C— CD  type 
#BR  10170  Paper  Tubular  Pigtail 
Leads  1%"  x  W‘  dia.  Packed  5M 
to  a  carton.  Fresh  Clean  Stock 

We  are  In  a  position  to  offer  large  quantities 
for  spot  dellvary 

1000 — $75.00  5000 — $60.00  per  M 


POTENTIOMETERS 

BRAND  NEW 

2000  Ohm  7/8"  Slotted  Shaft  IRC 
100O— $145.00  5000— $115.00  per  M 

150  Ohm  7  8"  Slotted  Shaft  IRC 
1000 — $145.00  5000 — $115.00  per  M 


SPECIAL— WIRE  Close  Out 

#19-7  strand — black  plastic  vinylite  OD 
indoor  outdoor  wiring  on  27"  reel — 
15,000  ft.,  $270-Value,  $33.00 

MANUEL  KLEIN  INDUSTRIES 

CORPORATION 

74  Cortlandf  St.,  New  York  7,  N.  Y. 


FOR  SALE 

LARGE  QUANTITY  NEW 
RG/8U  COAXIAL  CABLE 

—52  OHM 

MADE  BY  GENERAL  ELECTRIC  CO. 
AMPHENOL,  &  GENERAL  CABLE  CO. 

ON  500  FT.  AND  1,000  FT.  REELS 

PER  THOUSAND 

500  to  5,000  Ft.  •  •  $30.00 

5.500  to  10,000  Ft.  •  •  $28.50 

10.500  to  20,000  Ft.  -  •  $27.00 

‘20,500  to  50,000  Ft.  -  •  $25.00 
OYER  50,000  Ft. - $22.50 

NO  CHARGE  FOR  REELS 
All  Orders  F.O.B.  Phila.,  Pa. 

RELIANCE 
MERCHANDIZING  CO. 

ARCH  ST.  cor.  CROSKEY 

PHILADELPHIA  3,  PA. 

Tel.  RIttenhouse  6-4927 


MICROWAVES 

RECEIVER:  1000  to  3100  Mepacyclep;  Suparhetro- 
dync.  AN/SPR-2A.  RADAR  RECEIVER:  ConalaU 
of  Tuning  Unit,  AmpUfler  Strip  and  Power  Unit. 
Three  Units  in  one  case.  3C40  U.H.F.  OaeilUtor 
Cavity  timed  by  calibrated  dial.  AMPLIFIER 
STRIP  contains  I.F.  ampUflers.  detector,  video 
and  audio  ampIlOera.  pulse  stretcher  dreulta. 
POWER  UNIT  requlrea  115  YolU  A.C.  60  Cyclea. 
Complete  with  15  tubee,  meter,  cables  and  >70 
page  instruction  book.  Unit  measures  7%'  Hlch. 
lOH'  wide.  »%'  deep.  Weight  5014  Lbs.  Oov’t 
Inimected  . SN.OO 

I.F.  AMPLIFIER  STRIP;  TA1-3-SG:  40 
Megacycle;  170  K.e.  wide.  Uses  4-6^71, 
pentode  tubes  in  cascade.  a8H7  infinite  im¬ 
pedance  detector  and  video  amp.  Sensi¬ 
tivity:  10  microvolts  input  for  .15  volts 
(audio)  output.  Complete  with  tubes....  17.50 

KLYSTRON  SUPPLY.  Power  supply  operat¬ 
ing  from  115  T..  A.C.  60  CPS.  Ineludea 
Sperry  Type  12  tube  bolder  and  tuner.  Reg¬ 
ulated  supply  with  provision  for  electrical 
tuning.  Rack  mounting.  Uses  417A  Klys¬ 
tron  (not  supplied).  Output  Is  type  "N” 
conn.  Hfg.  by  Westingbouse.  Ciov’t  In¬ 
spected  .  75.00 

WAVEGUIDE  CONNECTORS:  3  Centimeter 
band  for  RO-52  waveguide.  z  1': 
Standard  types: 

UG-39U  Cover  Flange  conn . 12  for  5.00 

UO-40/U  Choke  conn . 12  for  7.00 

TUBE  MOUNT:  FOR  726A/B  TUBE:  Type 

"N"  Output.  Output  can  be  tuned:  NEW, 

Gov’t  Insp .  0.00 

CRYSTAL  MOUNT:  3  CENTIMETER: 
Broadbanded  over  range  of  8500  to  9400 
Megacycles:  VSWR  is  1.1  max.  over  entire 
range.  Silver  plated . 20.00 

DIRECTIONAL  COUPLER:  3  Centimeter: 

21  DB.  8*  long:  Silver  plated  and  painted. 

Uses  standard  UQ-39  and  UQ-40  connec¬ 
tors  .  20.00 

MICROWAVE  EQUIPMENT  CO. 

57  Elmwood  Rd.,  Verona,  N.  J. 

All  msrehandise  guaranteed.  All  grieea  F.O.B. 
Verona.  N.  J.  Send  Money  Order  or  Chock.  Or¬ 
ders  aecoptod  frost  ratad  coneernt  on  open  aeeount, 
NET  10  DAYS.  Send  for  catalop  and  suppls- 
mantary  lists. 


IdMl  f«r  grtiwh, 

L«k*..  at*. 


SEARCHLIGHT  SECTION 

TEST  EQViWMENT  MN  KMT  FORM  TD  A  41  CDC 

TA«  NEW  HEATHKIT  I  KAN^r  vKiVilK^ 


VACUUM 

TUBE 


VOLTMETER  KIT 


The  most  beautiful  VTVM  ever  offered  now 
available  In  kit  form.  Every  part  enppUed, 
all  punched,  lettered  and  formed. 

A  balanced  bridge  circuit,  11  megohms 
input  resistance,  measures  both  AG  and  DC 
electronically.  Ranges  S-S0>100-S00>1000 
volts  AC  or  DC.  Ohmeter  .1  ohm  to  1000 
megohms.  Includes  DB  scale. 


Cesiplele  wttb  tabes. 
500  silereaaiS  ■star, 
eabiset,  Maeerlnts, 
sad  iBstrsettest. 
Shlssisi  Weifht  8 
lbs. 

$24-50 


KUTMOT  S"  OSCIllOSCOPE 

Ceitslete  kH  te  balld  a  beautiful  5'  j 
tsese,  eabinet,  ehassis  and  sansi  sunehed, 
fdrnisd  asd  lettered.  Every  part  supplied,  ! 
Ineludlnp  tubes  with  SBPI,  eased  power 
transforsMT,  ell  eendenser.  Frequsncy  ’•'A 
eestpensated  amplifier,  IS  te  SO  M  ey.  |f 
sweep,  all  centrols,  Muep'l.it  and  instrue* 
tiens.  This  kit  makes  as  excellent  train-  iV 

2:.^ .  $39.50  B 


BC  640  GENERAL  ELECTRIC 
TRANSMITTKII-RECEIVER 
Ideal  fer  twe  way  communication  on  tho  pro- 
seed  eitlsens  radio  band  between  house  and  auto¬ 
mobile.  boats,  around  ranches,  ste.  Covers 
450-500  mepacyclos.  Cost  Gov’t  over  5400.00 
as  aircraft  unit.  Brand  new  with  IS 
tabes,  (list  price  tubes  alone  $58.00). 
“  •  Conversion  data  te  ham  bands,  1 10 
A  V  operation,  etc.  In  orlpinal  sealed 
K  6.  E.  cartons.  Shippinp  Weipht 

■f  •  25  lbs . 

^  $14.95  $*27.00 


SPECIALS 

Hewlett-Packard  Vacuum 
Tube  Voltmetera  Model 
400A  brand  new. ..  .9189.50 
Weeton  and  G.  E.  Labora¬ 
tory  Standards — Voltmetera 
and  Ammeters — Write  for 
List. 

Weetlnghouse  Vtlament 
Transformer  110  V  60  cy 
primary  7.6  V  12  amp  sec¬ 
ondary,  new  sealed  car¬ 
tons  . 96.95 

Wentlnghouse  Inductive 
Reactor  20  by  at  300  MA 
insulated  for  6000  V.. 96.95 
General  Electric  Pyranol 
Caiiacitor  120  MU-F  at 

3000  V . 949.50 

Weetlnghouse  Inerteen  Ca¬ 
pacitor  1  MFD  at  10,000 

V  . 989.50 

Ballentine  Dynamotor  in¬ 
put  6  or  12  volts  at  21  and 
11  amps,  output  600  volts 
160  MA,  new  sealed  cartons 
(used  on  PB  103A) ..  .95.95 


HEATH  COMPANY 


DEPT.  E,  305  TERRITORIAL 
BENTON  HARBOR,  MICHIGAN 


MJVDUSTHMA  L  Si^ECMALS 


“TM-184"  Terminal  board- 
linen  bass  bakeiitc  IS'/.'x 
3'A'xl3/^  censistlng  of  28 
Nickel  Plated  brass  screw- 
dawn,  pieroint  posts  fer  insu¬ 
lated  or  bars  wire  up  to  '/s' 
diam.  A  STEAL  «  $1.98; 
10  for  $15.00. 


G.E.  Solenoid  Opsrated  contactor  »CR2820— con¬ 
trols  6  circuits— operates  on  Il5v.  60  cys. — 44i,'x 
9%',  15  amp.  contacts  double  break  each  cir¬ 
cuit.  G.E.  Catalop  price  $25.00.  Your  Cost 
$5.95:  5  for  $25.00. 

Mica  Capacitors — C.D.AAsrovax — 0.40  mfd.  @ 

600v.  ±5%  tolsranco— ideal  for  standards — Your 
cost  $1.95;  10  for  $15.00. 

3--  repeatinp  bells — rugged  construction— oprrates 
on  ilSv.  60  eyes. — made  by  W.E. — Your  cost 
$1.25;  10  for  $19.00. 

Allisd  Relay  IIOv.,  60  cys.3  pole  d.t.  10  amp.  cts. 

ceramic  insulation  . $2.50 

G.E.  Relay,  llOv.d.e.  s.p.d.t.,  10.000  ohms — oper¬ 
ates  on  8  mills . $.95;  lO  for  $7.50 

Leach  6v.d.e. — 3  pole— n.o.. .  .$1.25:  ten  for  $10.00 
Allied  Relay — 24v.  d.c.d.p.d.t. — 10  amp  contacts 
$.75;  10  for  $5.00 
Telephone  type  relay — s.p.n.c. — operates  on  6v.d.c. 

400  ohms,  made  by  W.E.  #0166672 — provided 
with  copper  slug  for  delay . $.75:  10  for  $5.00 

RADIO  DEVKLOP.ME 

882  State  St.  Tel.  I'luter  5- 


5  pole  onAoff  rotary  switch  with  knob,  10  amps  9 
I20v;  3  amps  @  450v  rating  by  Arrow  HAH.  Your 
cost  $.59;  10  for  $5.00. 

Weston #476— 3','  bakelite;  0-8v.  a.e . $3.95 

Weston  #507  bakolite— 0-1.5  amps  RF-2%  aeeuraey 
to  65mc.  $3.95. 

Wastinghousa  Filter  chokes— 4  by.  @  90  mills,  300 
ohms  res.  hermetically  scaled  2*  can. 

$.69;  10  for  $6.00 
Filter  Choke  I60ma.  @  8  hys.  $1.50,  10  for  $12.50. 
UTC  “S-6”  input  xtmr-llns  or  mike  to  grid; 

Dealer's  price  $3.10.  Your  cost  $1.25;  10  for  $10 
Spragus  metal  can  capacitors — non-Induetivo— 1.2 
mfd.  ®  6OOV....I0  for  $2.00:  $15.00  per  hundred 
Selenium  rectifler — 500  v.  ®  300ma.:  half  wave 
28  plate  stack  $4.95;  10  for  $45.00. 

LABS— SCHOOLS— INDUSTRIALS  —  SEND  US 
YOUR  REQUIREMENTS— GET  ON  OUR  MAIL¬ 
ING  LIST 

25%  deposit  with  order — Balance  C.O.D. — Sand  full 
Amount — Save  COO  charges — 

-AT  A  SALES  (  O. 

0488  Brooklyn  8,  N.  T. 


400-CYCLE 

MOTOR  GENERATORS 

2.000  watts.  115-t.,  400  cy.,  single-ph., 
output;  belt  driven  by  5  h.p..  60-cy., 
220  diagonal  440-t.  3-ph.  motor.  Com¬ 
plete  with  motor  and  spare  parts.  New. 
S225  cash.  FOB  Mpls. 

D.  W.  OMAN  &  SONS,  INC. 

43  Royolston  Ave.,  Minneapolis  5,  Minn. 


Surplus  Laboratory  Equipment 

GENERAL  RADIO:  lOOQ,  S83A,  605B,  619E, 
6S0A,  720A.  726A,  804B 
FERRIS:  I8B,  ISC,  20A,  20B,  33 
MEASUREMENTS:  62,  84,  71,  78B 
BOONTON:  150A,  IIOA,  150R 
HEWLETT-PACKARD:  205AG,  320A,  202D, 
205A,  400A,  200C 
BALLENTINE:  220,  300,  402A,  402B 
INDUSTRIAL  INST;  LB-1,  LB-2,  RN-1.  U-AU 
DUMONT:  248 
RCA:  I55A,  158,  69C 
I  ELECTRONIC  DESIGNS:  100 

Many  others.  20-50%  discount,  guaranteed, 
send  tor  list 

;  THE  NATIONAL  INSTRUMENT  CO. 

1  1155  Neilson  Ave.  Far  Rockoway,  N.  Y. 


All  Cased-Brand  New 
Primary  115  volt — 60  cycle 

360-0-380  Slie  6z4%ze%— 90  lbs.  SSO  MU... .$3.00 

Sec.  #1— 7.5V-S3  AMP.  #3— 6.3V-8  AMI*.  #3—8.0 
V.— 7AMP,  #4-5.0V— OAMP.  Size  4Hz4z6%— SO 
lbs.  HcrmatleaUy  sealed  . $8.25 

110-330  Volt  Step  Up— 100  Watts  Ameitan  Slae 
3HxSx4%— 13  lbs.  . $2.73 

#1  335-0-33S-S5  MU.  #3-335-0-335-85  MU.  Q.B. 
Slae  S%x3Hx3H— 3  Ibe . 33.00 

415-0-415  1.30  Mil.  O.E.  Slie  4z4Vbx3— 0  ibe.  $3.00 

SOOT— 100  MU.  SITIt.— 100  Mil.  6.3— S.5A  8.5— 
lOA— HI  InsuL  G.E.  Siie  Sx4%zSH— 0  lbs.. .33.00 

1600V— 15  MU.  Tapped  PBl  Size  S%x8%x4%* 
Hermatlcally  lealed — 5  lbs.  . $2.50 

Choke  L-9  Thordarson  or  Wheeler,  13  Henry — 375 
MU.— 100— Ohm  Size  4%zS%xSVb— 10  Ibe.  Her- 
mmtlcally  sealed . $3.50 

25%  deposit  required  on  oii  C.O.D.  ordort. 
Prompt  deiivory  ozsurod.  Writ#  Dept.  ED. 
inciudo  postogo  with  ordor 

GREENWICH  SALES  CO. 

59  Cortiand  St.  DIghy  9-3915 

NEW  YORK  CiTY  7,  N.  Y. 


Special  Values 

Panel  &  Portable  Meters 

D.  C.  Microammeters: 

50- 1 00-200-500  microamps.  High 
Resistance  Voltmeters  Vacuum 
Thermo-Couple  Meters  3I/2"  A 
41/2"  Round  &  Rectangular 
Multirang*  Portables: 
readings  from  10  microamps,  full  scale 

Precision  Electricai  Instrument  Co. 

146  Grand  Street  New  York  13.  N.  Y. 


SURPLUS  TEST  EQUIPMENT 

General  Radio:  56ID:  S83A;  605B:  6I9E;  620AR; 
650A;  670F;  722D;  722M;  732B;  740B;  757A; 
759A;  805A;  9I3B 
Ferrit:  I8B;  180:  22A 
Meaturementi:  84 
Hewlett-Packard:  205 AG 
Ballantine:  300  ;  220 
Dumont:  248 

RCA;  Ml  118720  Microwave  Signal  Gen.  (800- 
1200  Me  );  306A 

Weston:  772  Analyzers  NEW:  Sens.  D.C.  Relays 
Clough -Urangla:  230A  NEW 
Detrola:  1-208  FM  Sig.  Gen.  1.9-4. 5  Me.,  and 
19-45  Me.  New 

Kadio  City  Prod:  423A  Volt— Ohmeters 
Quantities  Limited.  Discount.  FOB  N.Y. 

Want  RCA  Sweep  Generators  709B;  also  Boonton 
Q  motors. 

VILLAGE  RADIO  EQUIPMENT 
COMPANY 

201  W.  16  St.,  New  York  City  11 


[transformers 

All  Cased-Brand  New 
Primary  115  volt — 60  cycle 

360-0-380  Slie  6z4%ze%— 90  Iba.  SSO  MU... .$3.00 

Sec.  #1— 7.5V-S3  AMP.  #3— 6.3V-8  AMI*.  #3—8.0 
V.— 7AMP,  #4-5.0V— OAMP.  Size  4Hz6z6%— SO 
lbs.  Hermatleally  aealed  . $8.25 

110-330  Volt  Step  Up— 100  Watts  Ameitan  Slae 
3HzSx4%— 13  lbs.  . $2.73 

#1  335-0-33S-S5  MU.  #8-385-0-335-85  MU.  Q.B. 
Size  S%x3Hx3H— 3  Ibe . 33.00 

415-0-415  1.30  Mil.  G.E.  Size  4z4Vbx3— 0  Ibe.  $3.00 

300V— 100  MU.  SIVlt.— 100  MU.  6.3— S.5A  8.5— 
lOA— HI  InsuL  G.E.  Size  Sx4%zSH— 0  lbs.. .33.00 

1600V— 15  MU.  Tapped  PBl  Size  S%x8%x4%* 
Hermatlcally  sealed — 5  lbs.  . $2.50 

Choke  L-9  Thordarson  or  Wheeler,  13  Henry — 378 
MU.— 100— Ohm  Size  4%zS%xSVb— 10  Ibe.  Her- 
mmtlcally  sealed . $3.50 

25%  deposit  required  on  oii  C.O.D.  ordort. 
Prompt  deiivory  ozsurod.  Writ#  Dept.  ED. 
inciudo  postogo  with  ordor 

GREENWICH  SALES  CO. 

59  Cortiand  St.  DIghy  9-3915 

NEW  YORK  CITY  7,  N.  Y. 


Special  Values 

Panel  &  Portable  Meters 

D.  C.  Microammeters: 
50-100-200-500  microamps.  High 
Resistance  Voltmeters  Vacuum 
Thermo-Couple  Meters  3I/2"  A 
41/2"  Round  &  Rectangular 
Multirang*  Portables: 
readings  from  10  microamps,  full  scale 

Precision  Electricai  Instrument  Co. 

146  Grand  Street  New  York  13.  N.  Y. 


SURPLUS  TEST  EQUIPMENT 

General  Radio:  56ID:  S83A;  605B:  6I9E;  620AR; 
650A;  670F;  722D;  722M;  732B;  740B;  757A; 
759A;  805A;  9I3B 
Ferrit:  I8B;  I8C:  22A 
Meaturementi:  84 
Hewlett-Packard:  205 AG 
Ballantine:  300  ;  220 
Dumont:  248 

RCA;  Ml  118720  Microwave  Signal  Gen.  (800- 
1200  Me  );  306A 

Weston:  772  Analyzers  NEW:  Sens.  D.C.  Relays 
Clough -Urangla:  230A  NEW 
Detrola:  1-208  FM  Sig.  Gen.  1.9-4. 5  Me.,  and 
19-45  Me.  New 

Kadio  City  Prod:  423A  Volt— Ohmetert 
Quantitiet  Limited.  Discount.  FOB  N.Y. 

Want  RCA  Sweep  Generators  709B;  also  Boonton 
Q  motors. 

VILLAGE  RADIO  EQUIPMENT 
COMPANY 

201  W.  16  St.,  New  York  City  11 


ATTENTION.  PROSPECTORS 
MINERS.  OIL  COMPANIES 
PLUMBERS,  ETC. 

SCR-625  Mine  Detectors 

New,  complete  in  original  oversecu  pack¬ 
ing  container.  Used  by  the  Army  to  de¬ 
tect  buried  metallic  mines.  Orig'nally  told 
by  War  Azaets  lor  $166.00.  Our  price  Cash 
F.O.B.  Indianapolis — $55.00. 

AMERICAN  SURPLUS 
PRODUCTS  COMPANY 

537  North  Capitol  Ave. 
Indianapolis  4,  Ind. 
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#  SEARCHLIGHT  SECTION  ibp 


SELENIUM  RECTIFIERS 

FOR  ALL  APPLICATIONS 


FULL  WAVE  BRIDGE  TYPES 

Infut  Output  CuTTBnt  PricB 

From  0-18  VJtC.  From  8-14  V.D.C.  1  AMP.  $Z4B 

0-18VJk.C.  0-14  V.D.C.  SAMP.  4.9S 

0-18  VXC.  0-14  V.D.C.  10  AMP.  7.95 

0-18  VJLC.  0-14  V.D.C.  15  AMP.  10.95 

0-18V.A.C.  0-14  V.D.C.  20  AMP.  13.05 

0-18  VAC.  0-14  V.D.C.  25  AMP.  18.95 

0-18  VAC.  0-14  V.D.C.  30  AMP.  19.95 


Input  Output  Current  Nico  Input  Output  Current  Prlop 

From  0-38  VAC.  From  0-28  V.D.C.  3  AMP.  $5.95  From  0-36  VAC.  From  0-14  V.D.C.  SAMP.  $2.98 


HALF  WAVE  TYPES^ 


Input 

Output 

Current 

Price 

From  0-18  V.AC 

From  0-7  V.D.C. 

SAMP. 

$^28 

0-18  VA.C. 

0-7  V.D.C. 

SAMP. 

2.98 

0-18  VAC. 

0-7  V.D.C. 

10  AMP. 

4.95 

0-18  VAC. 

0-7  V.D.C. 

IS  AMP. 

8.95 

0-18  VAC. 

0-7  V.D.C. 

20  AMP. 

a98 

0-18  VAC. 

0-7  V.D.C. 

25  AMP. 

10.95 

0-38  VA&  0-28  V.D.C.  SAMP.  7.95 
0-38  VAC.  0-28  V.D.C.  10  AMP.  13  05 

0-38  VAC.  0-28  V.D.C.  15  AMP.  19.95 

0-30  VAC.  0-28  V.D.C.  20  AMP.  25.95 


048  VAC.  0-14  V.D.C.  SAMP.  4.96 

0-36  VAC.  0-14V.O.C.  10  AMP  7.95 

0-35  VAC.  0-14  V.D.C.  15  AMP.  1096 

0-36  VAC.  0-14  V.D.C.  20  AMP.  13.96 

048  VAC.  0-14  V.D.C.  25  AMP.  18.65 


From  0-120  VAC.  From  0-100  V.D.C.  2  AMP.  14.95  -Um  with  copodtor  to  oMain  wiy  voltago  up  to  twice  ratod 

0-120  VAC.  0-100  V.D.C.  SAMP.  19.95  output 


FULL 

WAVE  CENTER 

TAP 

1 

CAPACITORS 

Input 

0-400  VAC. 

Output  Current 

0-350  V.D.C.  600  Milt 

Price 

$5.95 

■ 

1000  MFD..  18  V.D.C . 

Dual  3500  MFD.,  25  V.D.C . 

98 

a9» 

It  wouM  be  impoaaible  to  give  a  complete  listing  of  all  our  rectifler  typee.  Our  engineering  etafl  ia  at  your  servicr 
to  help  you  work  out  the  application  of  eelenium  reetiAers  to  your  epecillc  pibblems.  Write  us  for  quotations  o 
further  information  on  eapacitora  and  tranaformere  to  be  uaed  In  conjunction  with  aelenium  recitiffers. 

All  Merchandiae  ahipped  via  Railway  Expreaa.  unleaa  otherwiae  apaciflad. 

OPAD  GREEN  COMPANY  •  191  Greenwich  St.  Dept  3 


NEW  YORK  7,  N.  Y. 


RCA  MI-2045E  Sound-Powared  HMd-tet  and 

Chest-MIha  with  20  ft.  cabla  A  pluf . $15.00 

RG-62/U  RF  Cabla . $38.50  par  1000  ft. 

120  W.  farrula  raaittora  (all  valuai)..  .$8.50  par  100 
G.E.  FG-172  Thyratroni — Low  quantity  pricat 
All  matarial  brand  naw  A  puarantaad 
MURRAY  FISHER 

4029  Old  York  Road  Phila.  41.  Pa. 

Phono— DAvanport  4-6735 


SURPLUS  TEST  EQUIPMENT 

U.H.F.  SIGNAL  GENERATOR.  Model 
80-lCSI.  7.5  to  330  MC  1  to  20.000  Micro¬ 
volt,  Metered  output.  Used,  Excellent  con¬ 
dition  . $250.00 

FERRIS  ISC  MICROVOLTER,  5  to  175 
MC.  Output  variable  to  100,000  microvolts. 

Used,  Perfect  . $250.00 

DUMONT  08  OSCILLOSCOPE,  Uses  5LP1 
Tube,  Used,  "Like  New” . $175.00 

All  equipment  guaranteed.  All  or  20*/c  with 
order,  balance  COD.  FOB  New  York  Ciry. 

STANDARD  RADIO-ELECTRICAL 
PRODUCTS 

2505  White  Plains  Rd.,  New  York  67.  N.  Y. 


REMOTE  CONTROL  CABLE 

2  »I6.  6  rt2l>  gauge  tinned,  stranded  rubber  in¬ 
sulated  copper  conductors.  Weather,  water  and 
ratproof.  Heavy  braided  shield  '.2'  0.0.  Excellent 
for  remote  control  and  intercom,  systems.  $90.00' 
M  ft.  Write  (or  sample. 

ASSOCIATED  INDUSTRIES 

6639  S.  Aberdeen  St.  Chicago  21,  Illinois 


fF  THERE  IS 

Anything  you  want 

tk«f  other  readers  of  this  paper  ean 
supply 

OR— 

Something  you 
don't  want 

That  other  readers  can  use,  adver¬ 
tise  it  in  the 

SEARCHLIGHT  SECTION 


Phonef  BEEKMAN  3-7385 


SHEET  METAL  MACHIMERY 

NEW  and  Used  —  Brakes  —  Shears 
Forming  Rolls  —  Folders  —  Punches  — 
Di-Acro,  Pexto,  Niagara  &  Whitney  Equip¬ 
ment. 

R.  D.  BROOKS  CO.,  INC. 

Han.  5226 

361  Atlantic  Ave..  Boston.  Mass. 


FOR  SAU 

50  BendiE  Radio  Compass  Receiveri 
MN26A 

5000  Blocking  Oscillator  Tronsformeri 
Utah.  3  windings 

50,000  ceramic  feed  thru  capacitorg, 
threaded,  50  mmid,  1000  r  dc 
20,000  UG  27  U  type  N,  right  angle 
adapters 

16,000  Amphenol  83-lAP  right  angle 
adopters 

4000  UHF  Coaxial  connectors,  male,  for 
small  cable,  similar  to  PL259 
6000  coax  connectors,  S0239  or  83IR 
6000  Cannon  PL  81.  5  pin  female  con¬ 
nectors 

25  Traniformers,  110  v  60  cps,  500  t  at 
5  amps,  and  500  ▼  at  5  amps 
1000  lengths  of  aluminum  alloy  conduit, 
flexible  shielded  with  tinned  copper 
braid,  ID  Vi",  88"  long  male  and  fe¬ 
male  couplings 

1600  lengths  oi  stranded  aluminum  flex¬ 
ible  shielding,  ID  Va",  7  it.  long 
7000  feet  oi  stranded  aluminum  flexible 
shield  conduit,  ID 

1000  meters,  0-350  volt,  1300  ohms/volt. 

3Vit"  round  Westinghouse  NX-35 
150  Dynamotors  DM43.  24  v  in, 

515  1030/2/8  T  at  250/280  ma  out 
2000  Sprague  Vitamin  Q  Capacitors, 
.075  mid.  .075  mfd.  8000  WVDC  in  the 
position  indicated 

ELECTRO  IMPULSE 
LABORATORY 

P.  O.  Box  250  Red  Bank,  N.  J. 


(piewutAti 

VALUES 'H 

BRAND  NE%V 

nAOlo  PAnrs 

ELECTRONIC  EQUIPMENT  from 

MID-AMERICA 


Never  before  such  amazinit  values  in 
brand-new  radio  parts  and  electronic 
equipment  Shown  here  are  but  a  few 
samples  from  Mid-.5merica's  vast 
ttock.  Order  these  money -savins  values 
nowl  And  ask  for  Mid-America's  biS 
catalog  that  lists  thousands  more  at 
unbelievably  low  prices! 


SENSATIONAL  SPARE  PARTS 
CHEST!  Loaded  with  all  brand 
new  parts  and  5.3  popular  tubes. 
Thousands  of  resistors  and  con¬ 
densers,  transformers,  hard¬ 
ware,  eservthlnS?  Mas  completely 
wired  15-tube  amplifier  for  lie  N  , 
tiO  Cycle  operation;  use  for  audio, 
television,  control  circuits,  os¬ 
cilloscope.  etc.  Sturdy  chest  .38W' 
high;  idealfor  parts-  A 
storage  and  work- 
base.  MA-209b.  .  .  .  y 


FM  TRANSMITTER 


SPECIALFORAM.STRI’RS.KNDEXPERIMENTE  RSr 
Complete  .AN  .\PN-I  FM  tiansmittcr-rceviver  for 
420-460  M(^.  I'scii  as  inilicator  for  altitudes  up  to 
4000  feet  hut  rcadtl>  iiiluptvil  for  siftnallinft.  con* 
trul  circuit  etc.  Contains  dvnamotor  for  operation 
from  27.5  \«»lts.  Complete  with  all  14 
tulH's:  2-12116.  2-055.  2-0004.  4-12SJ7. 

5.|2Sli7.  and  VR-150-50.  MA-1259  .  ^  |  V 


JSUPER-HET  RECEIVER  BC-733-D 


UC-733-l>  10-tuhe  crystal-controlled  superhet  re¬ 
ceiver  complete  \4ith  .^-7I7.\.  I2S07,  !2.\6.  2-12S<;7. 
12\ll7.aod  2-I2SR7  IljIh^s.  >et  includes  full  comple¬ 
ment  4»f  b  rrvstals  f4»r  operation  in  1OH.5-II0..I  MC 
ranfte.  Receiver  \  t>  pi*-certihcated  (TC- 104.5 j  for 
lateral  blind  landing  ituidance.  _ 

Operates  from  either  1 4  or  2K  V  Of'  d>  n- 
aniotors  vnot  supplied). Parts  value  ex- 
ceedtourlow pricemany  times  M  A-2163 


■  SPECIAL!  PUSH-BUTTON  TUNING  UNIT 


50  mmf  variable  condenser  oper¬ 
ated  manually  or  by  cam  action. 
Ten  chrome-plated  push-but¬ 
tons  1 *  from  plate.  F.ach  button 
is  positive  action  DPST  with 
automatic  release.  Unit  has  ten 
'  removable  100  mmf  air  padders. 
':$t  one  25  mmf  air  padder.  Mount- 
inn  plate  will  take  asHVA 
6  32  and  8/32  screws.  S179 
MA  PBS-10 .  ^  ■ 


Order  now  — rinht  from  this  ad?  Send  25%  deposit-^ 
we  ship  C  ().l).  for  balance  plus  postage.  Write,  too. 
for  Mid-.SmerIca's  bin.  complete  catalon  that  lists 
hun(?rcds  and  hundreds  of  hard-to-net  items — Al.l. 
AT  I MU.XT.VIU  F  I  0\V  PRICES!  Mall  orftow*  anti 
catalon  requests  to  store  address — l>ept  G-127 
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Imitation  is  the  sincerest  form  of  flattery. 
Yet  imitation  is  sometimes  harmful,  if  the 
original  is  judged  by  the  imitation. 

The  K-TRAN  has  many  imitations,  but  the 
K-TRAN  has  many  features  not  found  in 
the  imitations.  The  K-TRAN  was  designed 
slowly,  thoughtfully  and  thoroughly,  with 
full  consideration  of  all  the  problems  it 
would  be  called  on  to  meet.  Imitations, 
rushed  hurriedly  into  production  to  attempt 
to  meet  K-TRAN  competition,  lack,  and 
must  continue  to  lack,  many  vital  K-TRAN 


features,  without  which  stability,  electrical 
performance,  permanence  and  “useability” 
are  unsatisfactory.  Further,  K-TRAN S  have 
over  a  year  of  production  and  “use”  ex¬ 
perience  behind  them.  K-TRAN  production 
problems  have  been  solved — the  imitations 
have  their  troubles  ahead. 

Conditions  may  have  tcrriporarily  required 
you  to  approve  the  use  of  one  or  more  of 
the  imitations.  Protect  yourself  by  getting 
genuine  K-TRANS  in  your  sets  as  soon  as 
possible! 


BEWARE  OF 


IMITATIONS 


Write  for  illustrated  catalog 


TLAS  SOUND 


CORPORATION 


INDEX  TO  ADVEKTISERS 


Acbeson  CoIloldH  Corpuration .  37 

Aero  Klectrtc  Co .  210 

Adamti  A  Weatlakt*  Co .  202 

Advance  Electric  A  Relay  Cf> .  249 

Aerovox  Corporation  .  215 

Airborne  Inatrumentit  l^ai.i*rutory,  Inc.  250 

All  American  Tool  &  Mfx>  Co .  247 

Allen  Co..  Inc..  E.  B .  267 

Allen  .Mf».  Co .  260 

Alliance  Alanufacturlnx  Co .  26 

Altec  Lanalnr  Corp .  211 

American  I>ava  Corporation . 157 

American  Phenolic  Corp .  166 

American  Rollins  Mill  Co .  32C 

American  Screw  Company .  56 

American  TelevlHion  A  Radio  Co . 240 

American  Time  Product)*.  Inc .  62 

Amperex  Electronic  Corporation 

Inside  Front  Cover 

Amperlte  Company .  261 

Anaconda  Wire  and  Cabl^  Co .  147 

Andrew  Corp .  ISO 

Arkwrlsht  Finishins  Co .  17K 

Arnold  Enslneerlnx  Co .  16 

Art  Wire  A  Stampins  Co . 255 

Astatic  Corporation  .  182 

Atlas  Condenser  Products  Co.,  Inc .  257 

Atlas  Sound  Corp .  291 

Audak  Company  .  231 

Audio  Development  Co .  196 

Automatic  Mfs.  Corporation .  296 

Avimo.  I.td . 224 


Eastern  Air  Devices.  Inc..... 
Elsler  Ensineerins  Ci>.,  Inr.. 

Eitel-McCnlloush,  Inc . 

El-Tronlcs,  Inc . 

Electrical  Insulatloa  Co.,  Inc. 
Electro  Enxlneerins  Woiss. 
Electro-Motive  Mfs.  Co.,  Inc 
Electronic  Measurements  Co. 

Electrons,  Inc . 

Erie  Resistor  Corporation... 
Essex  Electronics . 


Federal  Tel.  A  Radio  Corp.... 

Federal  Tool  A  Mfg.  Co . 

Fenwal,  Inc . . 

Formica  Insulation  Co . 

Franklin  Airloop  Corporation 
Freed  Transformer  Co.,  Inc.. 
Furst  Electronics . 


IF  irs  GOOD 
SOUFH)  ( 
EQUIPMENT 
YOU  WANT 


tiamewell  Company,  The . 

(iear  Specialties  . 

(ieneral  Aniline  A  Film  Corp . 

tieneral  Cement  .Mfg.  Co . 

General  Cerai|ilcs  A  Steatite  Corp . 

General  Electric  Co. 

Apparatus  Dept . 26.  21, 

Appliance  A  Merchandise  Dept .... 

Chemical  Dept . 161, 

Electronics  Department. 29,  36.  31.  32. 

238,  246, 

Lamp  Dept . 

(ieneral  Magnetic  Corporation . 

General  Plate  DIv.  of  .Metals  A  Controls 

Corp . 

General  Railio  Co . 

(ioslln  Electric  and  Mfg.  Co . 

Graphite  Metallizing  Corp . *. . 

Gray  Research  and  Development  Co.... 

Graybar  Electric  Co . 

(iuardian  Electric  Mfg.  Co . 


Baer  Co.,  N.  S . 

Ballantlne  Laboratories,  Inc. 
Bardwell  A  Mc.\llster,  Inc... 

Barry  Corporation . . 

Belden  Mfg.  Co . 

Bell  Telephone  Laboratories. 

Bentley,  Harris  Mfg.  Co . 

Boonton  Radio  Corporation. 

Brach  Mfg.  Corp.,  L.  S . 

Bradley  I.abnratorles,  Inc... 

Brand  A  Co.,  William . 

Brook  Electronics,  Inc . 

Browning  Labs,  Inr . 

Brush  Development  Co . 

Burk  Engineering  Co.,  Inc... 

Bod  Radio,  Inc...., . 

Burlington  Instrument  Co... 


Hammarlund  Mfg.  Co.,  Inc . *. . 

Hansen  Mfg,  Co.,  Inc . 

Hardwick,  Hliidle,  Inc . 

Harvey  Radio  Company,  Inc . 

Hathaway  Instrument  Co . 

Haydon  Manufacturing  Co.,  Inc... 
Haydn  Brothers,  Manufacturers.,. 

Heinemann  Electric  Co . 

Heintz  and  Kaufman,  Ltd . 

Helipot  Corporation . 

Hewlett-Packard  Company . 

Hexacon  Electric  Co . 

Holllston  Mills,  Inc . 

Hudson  Wire  Co . 

Hytron  Radio  A  Electronics  Corp. 


Calllte  Tungsten  Corporation . 

Cambridge  Thermionic  Corp . 

Cannon  Electric  Development  Co . 

Capitol  Radio  Engineering  Institute... 
Centralab,  Div.  of  Globe-Union,  Inc.. 

15, 

Cherry  Rivet  Co . 

Chicago  Transformer,  Div.  of  Essex 

Wire  Corp . 

Cinch  .Manufacturing  Corporation . 

Clark  Crystal  Co . 

Clarostat  .Mfg.  Co.,  Inc . 

Cleveland  Container  Co . 

Cohn  A  Co.,  Sigmund . 

Collins  Audio  Products  Co..  Inc . 

Concord  Radio  Corporation . 

Condenser  Products  Co . 

Continental-Diamond  Fibre  Co . 

Cornell-Dublller  Electric  Corp . 

Cornish  Wire  Company,  Inr . 

Coto-Coil  Co.,  Inc . 

Cross  Co.,  H . 


I-T-E  Circuit  Breaker  Co. 

Resistor  Div . 

Imperial  Tracing  Cloth . 

Indiana  Steel  Products  Co . 

Industrial  Timer  Corp . 

Instrument  Resistors  Company 
Insulation  Manufacturers  Corp 

Insullne  Corp.  of  America . 

International  Machine  Works.. 


.lelllff  Mfg.  Corp.,  C.  0 .  236 

•lensen  Manufacturing  Co .  3.', 

.lohns«tn  Co.,  E.  F .  26.5 

.lohnson  I.abs.,  Div.  of  Mantle  I.amp 

Co.  of  .America  .  26.% 

Jones  Div.,  Howard  B..  Ciiicli  Mfg.  Co..  251 


Dalis  Inc.,  H.  L . 

Dazor  .Mfg.  Corp . 

Dinlon  Coll  Co.,  Inc . 

Distillation  Products,  Inc . 

Dormltzer  Electric  and  Mfg.  Corp.... 

Drake  Ele<-trlc  Works,  Inc . 

Drake  .Mfg.  Co . 

Driver-Harris  Compan.v . 

Dumont  Laboratories,  Inc,,  .Allen  B. . 
dll  l*nnt  de  Nemours  A  Co.  (Inc.)  E.  I 


Kahle  Engineering  Co.  .  . 
Karp  Metal  Products  Co., 
Kenyon  Transformer  Co. 

Kester  Solder  Co . 

KeiilTel  A  Esser  Co . 

Keystone  Electronics  Co 

Knights  Co.,  .lames . 

Kiirz-Kasch,  Inc . 


lOUD.SPEAlCiA-^K 

SUPPORT 

(also  folding  giodef^- 


BOO^Ef  ,  OMITS  *  tMXiAi  PtOiEaOltS 

SnMM  MAfUM 


r  FOR  PRODUCT  INFORMATION 

^Refer  to  the  1947-48  Issue  of 
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YOUR  CHANCES 
OF  GETTING  AHEAD 


For  20  years  we  have 

b«n  whittling  away  YOUR  CHANCB  < 
the  foundations  of 

our  economic  structure.  .  ^  chono 

nave  changed  during  the  p 
We  have  been  cutting  Deportitjent  of  Econon 

away  the  incentives  to  **get  it  now  takes  to  save  eno 

ahead  in  the  world,”  to  in-  income  or  a  comparoble  sH 

crease  production  and  to  I’’-* 

improve  efficiency.  Unless  ' 

this  process  is  reversed  ^  , 

soon,  we  risk  the  sort  of  period  of  twenty-five  year 

industrial  stagnation  that  ossumed  that  $4,000  per  y 

currently  afflicts  Great  o"  •'^■"’9  expenses.* 
Britain  so  disastrously.  Here  is  how  the  figures  v 

How  far  the  whittling  . 

has  gone  w  shown  by  the  I 

statement  in  the  center  of  '  I 

the  page.  It  shows  that  1929  5,267 

everyone’s  stake  in  work-  1947  13,221 

ing  harder  and  getting  H  now  fok«  more  fl 

ahead  has  been  reduced  annual  incomu  as  It  di 

sharply  since  1929.  In  that  parable  stake.  It  takes 

year, anyone  who  was  even  ®*  1929. 

moderately  successful  Changes  in  three  factor 

could  look  forward  to  j".’'™' 

,  1  e  1  .  needed  has  multiplied  sa. 

reapmg  the  rewards  of  his  yp  for  the  three  years, 

success.  If  he  earned  $5,300 

annually  over  a  period  of  MorriMi  Mm,  2  dtiwKit 

25  years  he  could  retire  on  $s.oooi.Kmu  $10,0001. 

a  comfortable  income  of  ^9^4  $6i 

$3,000  per  year.  Or  he  1929  $3  $4 

could  pile  up  enough  capi-  1947  $589  $1 

tal  to  go  into  business  for  Similar  calculations  shot 

himself.  He  could  fulfill  ®ral  expenditures  from  $35 

the  American  dream  as  rai»  interest  rates  by  one- 

phiW  by  Abraham  Lm-  ^  ) 

coin  in  his  first  annual  fund  would  come  down  to 

message  to  Congress  in  ing  that  goal  would  then  I 

1861:  1929. 

“The  prudent,  penniless  •sevarai  other  factor*  woro  « 

beginner  in  the  world,  la- 

bors  for  wages  awhile,  **“’*  *"“’"** 

saves  a  surplus  with  which  L— — 

to  buy  tools  or  land  for 

himself,  then  labors  on  his  own  account  another 
while,  and  at  length  hires  another  new  beginner  to 
help  him.  This  is  the  just  and  generous  and  prosper¬ 
ous  system,  which  opens  the  way  to  all,  gives  hope 
to  all,  and  consequent  energy  and  progress,  and  im¬ 
provement  of  condition  to  all.” 

Look  at  the  situation  today.  To  retire  on  an  annual 
income  from  investment  that  will  buy  as  much  as 


1914 

$3,075 

1929 

5,267 

1947 

13,221 

YOUR  CHANCES  OF  GETTING  AHEAD 

To  see  how  your  chances  of  getting  on  in  the  world 
hove  changed  during  the  past  few  decades,  the  McGraw- 
Hill  Department  of  Economics  has  calculated  how  much 
it  now  takes  to  save  enough  to  acquire  a  retirement 
income  or  a  comparable  stake  in  a  business,  os  compared 
to  what  it  took  in  1914  and  1929. 

The  objective  set  is  on  income  from  investment  equal 
to  $3,000  a  year  in  1929  dollars.  It  is  assumed  that  the 
savings  required  to  yield  this  income  are  made  over  a 
period  of  twenty-five  years.  During  that  period  it  is  also 
ossumed  that  $4,000  per  year  (in  1929  dollars)  is  spent 
on  living  expenses.*  . 

Here  is  how  the  figures  work  ouh 
YMriy 


It  now  tokot  more  than  four  timet  at  large  an 
annual  income  at  It  did  In  1914  to  gain  a  com¬ 
parable  stoke.  It  takes  well  over  twice  as  much 
os  it  did  in  1929. 

Changes  in  three  factors  —  federal  income  taxes,  liv¬ 
ing  costs,  and  interesf  rates  —  explain  why  the  income 
needed  has  multiplied  so.  Here's  how  these  factors  line 
up  for  the  three  years. 


F*d*rol  Incorn*  Tum 

Morried  Mon,  2  dopMKltnts 

(Mtof 

Intortsl  Roto 
Higlt.9rado 

Ihrinf  (Indoi 

Corporoto 

$5,000  incomo  $10,000  incomo 

Nofflbors  193S-3f) 

Ronds 

1914 

$10  $60 

71.8 

5% 

1929 

$3  $40 

122.5 

5% 

1947 

$589  $1,862 

155.0 

2'/i% 

Similar  calculations  show  that  if  we  could  reduce  fed¬ 
eral  expenditures  from  $35  billion  to  $25  billion  annually, 
raise  interest  rates  by  one-tenth  and  lower  living  costs  by 
15%  —  all  realistic  possibilities  if  we  make  the  effort  — 
then  the  income  needed  to  build  up  such  a  retirement 
fund  would  come  down  to  $9,500.  The  chances  of  realiz¬ 
ing  that  goal  would  then  be  restored  to  what  they  were 
in  1929. 

*S*v«itil  other  factor*  woro  omtttod  from  tho  calculation*  bocouto 
thoy  would  not  hov#  a  docitiv*  offoct  on  tho  rotult*.  Thut,  oxistenco  of 
social  (ocurlty  pontion*  and  rotiromont  fund*  now  roducos  tho  income 
noodod;  but  if  ttoto  incomo  tax**  war*  added,  tho  income  noodod 
would  incrooM. 


$3,000  did  in  1929,  a  young 
man  needs  to  earn  over 
$13,000  a  year  for  25  years. 
That’s  more  than  2^  times 
the  income  he  wovdd  have 
needed  in  1929.  The  same 
thing  is  true  of  acquiring 
a  stake  in  a  business. 
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71.8  5%  rose  by  75%,  but  the  aver- 

122.5  5%  age  income  rose  by  100%. 

1 55.0  2!4%  So  more  people  were  with- 

I  if  we  could  reduce  fed-  in  Striking  distance  of  suc- 

n  to  $25  billion  annually,  cess  and  security  in  1929 

and  lower  living  costs  by  in  1914.  The  Story  has 
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ild  up  such  a  retirement  t)een  different  smce  1929. 

K).  The  chances  of  reoliz-  Fewer  people  actually 

ttored  to  what  they  were  do  achieve  finanrial  suc¬ 

cess  today.  Only  1%  of  all 
from  til*  calculation*  boMut*  families  now  have  incomes 

n  tho  rotulH.  Thut,  oxistenc*  of  -i  _ _  i  .  i 

fund*  now  r*duc*s  fh*  incomo  large  enough  to  build  up 

tw  oddmi.  fh.  incomo  n.«i*d  g  retirement  fund  or  a 

stake  in  business.  In  1929 
almost  6%  of  all  families 
attained  a  comparable  degree  of  success. 

Higher  taxes  are  the  most  important  reason  why 
it  takes  so  much  more  now  to  build  up  a  competence. 
They  account  for  one-half  the  increase  in  the  amoimt 
needed.  The  other  half  is  explained  by  higher  living 
costs  and  lower  interest  rates. 

It  is,  of  course,  true  that  few  people  ever  get  into 
the  higher  income  brackets.  So  the  process  of  cutting 
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THE  RUHR- 
VALLEY  OF  DECISION 


For  AMERICANS  and  for  American  busi¬ 
ness  the  most  important  single  spot  on  earth 
today,  is  the  Ruhr  Valley  of  Germany  — a 
valley  no  bigger  in  area  than  the  State  of  Rhode 
Island.  Upon  recovery  in  the  Ruhr  hinges  re* 
covery  in  Europe.  Upon  recovery  in  Europe 
hinges  the  peace  of  the  world. 

No  machine  can  run  with  its  most  important 
part  missing.  Western  Europe  without  the  Ruhr 
is  a  dead  machine.  Before  the  war,  over  half  the 
coal  and  steel  produced  in  the  Western  part  of 
Continental  Europe  came  from  this  one  little 
valley.  Today,  the  fact  is  that  no  other  region  in. 
Europe  has  the  technical  skills  and  enterprise  to 
produce  the  industrial  supplies  which  Europe 
must  have  if  it  is  to  help  itself  back  to  a  self- 
supporting  economy.  And,  after  observing 
Europe  for  many  weeks,  I  am  convinced  that  no 
one  but  the  United  States  can  successfully  super¬ 
vise  the  rebuilding  of  the  Ruhr. 

If  you  will  keep  four  considerations  in  mind, 
as  the  international  politicians  gamble,  you  can 
easily  tell  whether  the  United  States  is  playifig 
its  proper  role  in  the  rehabilitation  of  the  Ruhr. 
Here  are  the  four  considerations: 

I.  We  are  paying  for  the  Ruhr  rehabilitation 
(or  the  lack  of  it). 

n.  We  alone  have  the  skill  and  enterprise  to 
supervise  its  rebuilding. 

in.  It  will  be  a  tough  organizing  job  requir¬ 
ing  money,  hard  work,  and  outright  sacrifice  on 
the  part  of  management  men  and  technicians. 

rV.  We  had  better  do  it  well  if  we  love  our 
children. 

I 

We  are  paying  for  rebuilding  the  Ruhr— or  we 
soon  shall  be.  The  British  now  control  the  Ruhr, 
its  government  and  its  industry.  They  have  been 
paying  out  about  four  hundred  million  dollars 
-American  dollars  — a  year  to  buy  the  food, 
raw  materials  and  equipment  needed  to  rebuild 
the  Ruhr.  The  British  must  spend  American 
dollars  for  these  supplies  because  the  supplies 
can  not  be  bought  anywhere  but  in  America. 
Thus  far  the  British  have,  in  effect,  obtained  the 
dollars  which  they  spend  for  the  Ruhr  by  draw¬ 


ing  them  out  of  the  $3,750,000,000  loan  which  we 
granted  Britain  last  year. 

Now  the  loan  is  fast  running  out.  The  British 
lack  dollars  and  other  assets.  We  must  take  over, 
directly  or  indirectly,  the  dollar  expenditures 
for  rebuilding  the  Ruhr.  We  shall  pay  for  it. 
Therefore  — 

n 

We  should  supervise  it.  The  British  have  been 
running  the  Ruhr’s  industry.  They  might  con¬ 
ceivably  suggest  to  Washington  that  they  con¬ 
tinue  to  run  it  while  we  pay  the  bill.  That  we 
should  never  agree  to.  There  is  a  sound  old 
rule  that  he  who  pays  the  piper  shall  call  the 
time. 

Perhaps  we  would  not  need  to  invoke  that  rule 
if  the  British  had  done  a  good  job  reviving  the 
industries  of  the  Ruhr.  They  have  done  a  poor 
job  —  physically  and  ideologically. 

The  physical  output  of  the  coal  mines  and  steel 
mills  of  the  Ruhr  in  recent  months  was  actually 
smaller  than  at  the  first  of  the  year.  Production 
of  coal  amounts  to  little  more  than  half  of  the 
pre-war  127  million  tons  per  year.  Steel  produc¬ 
tions  limps  along  at  one-sixth  of  the  pre-war 
rate- far  below  the  volume  permitted  even 
under  the  present  low  level-of-industry  plan  for 
Germany. 

Ideologically,  the  British  Labor  Government 
has  tried  to  export  to  Germany  the  brand  of 
socialism  which  is  making  such  a  dubious  record 
at  home.  Foreign  Minister  Bevin  —  although  he 
may  now  have  misgivings  about  it  — committed 
himself  to  nationalization  of  the  Ruhr’s  coal  and 
steel  industries.  British  representatives  have 
pushed  hard  to  get  General  Lucius  Clay,  our 
able  military  governor  in  Berlin,  tr  agree  to 
socialization  of  the  Ruhr.  So  far,  he  has  resisted 
this  pressure,  but  our  State  zind  War  Depart¬ 
ments  and  we  as  individuals  must  back  him  up 
to  the  limit  if  he  is  to  continue  to  combat  this 
pressure  successfully. 

Even  if  the  British  government  were  not 
socialist,  there  would  be  good  reason  for  ques¬ 
tioning  the  ability  of  Britain  to  rehabilitate  the 
industries  of  the  Ruhr.  In  recent  generations,  the 
British  mcinagement  class  has  shown  itself  more 
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away  the  incentives  which  play  such  a  key  role  in  our 
economic  system  affects  comparatively  few  people 
immediately.  It  does,  however,  have  a  powerful  in¬ 
direct  effect  on  all  of  us. 

Everybody  Loses 

When  half  to  four-fifths  of  any  additional  income 
of  successful  people  goes  to  Uncle  Sam  a  heavy  drag 
is  obviously  put  on  doing  the  work  to  get  it.  Thus,  we 
stand  to  lose  the  benefit  of  full  use  of  the  nation’s  best 
brains.  By  so  doing  we  stifle  industrial  progress.  And 
the  loss  in  productive  efficiency  far  outweighs  the 
tax.  revenue  the  Treasury  gains.  Carried  far  enough, 
the  process  of  stifling  economic  progress  by  slashing 
rewards  leads  straight  to  industrial  stagnation. 

The  same  process  also  multiplies  the  risks  of  em¬ 
barking  on  new  capital  investment.  High  taxes  rule 
out  all  but  the  most  profitable  new  projects  and 
restrict  most  expansions  to  boom  times  when  profits 
are  high.  So  capital  investment  follows  a  boom  and 
bust  pattern  and,  by  so  doing,  contributes  much  to 
ups  and  downs  in  production  and  employment. 

The  Sorry  Plight  of  Britain 

The  case  of  Britain  today  provides  an  object  lesson 
of  how  blighted  incentives  produce  industrial  stag¬ 
nation.  Britain’s  number  one  economic  problem  is 
to  get  more  production.  But  the  tax  load  there  is  so 
heavy  it  stifles  the  incentive  to  produce  more. 

A  coal  miner  who  works  an  extra  shift  pays  about 
a  third  of  his  added  earnings  to  the  tax  collector.  And, 
as  the  London  Economist  comments,  tax  rates  on 
business  executives  are  £$d  high  that  they  kill  every 
incentive  except  that  to  tax  evasion.  In  short,  not  only 
is  the  incentive  to  succeed  blighted,  but  so  is  the 
incentive  to  work. 

A  root-cause  of  Britain’s  trouble  is  this:  The  cost 
of  an  expensive  program  of  social  benefits  has  been 
piled  on  top  of  the  heavy  costs  of  paying  for  past  wars 
and  trying  to  prevent  future  wars.  Tax  rates  are 
boosted  accordingly.  What  her  experience  proves  is 
that  the  attempt  to  provide  excessive  social  benefits 
may  defeat  itself.  It  raises  the  tax  burden  on  rich  and 
poor  alike  and  smothers  the  incentive  to  work.  So  the 
underlying  basis  of  all  economic  benefits— production 
—is  eaten  away. 

We  in  the  U.  S.  haven’t  traveled  as  far  down  the 
stagnation  road  as  Britain  has.  Taxes  amount  to 
about  26%  of  national  income  here  as  against  about 
45%  there.  But,  unless  we  start  soon  to  build  up  in¬ 
centives  to  do  better  work,  instead  of  whittling  them 
•  away  as  we  have  been  doing,  we  will  catch  up  with 
Britain  fast. 

It’s  Late  but  Not  Too  Late 

Can  an5dhing  be  done?  Decidedly  yes,  particularly 
by  tax  reformtand  reduction  in  the  cost  of  living.  As 
far  as  interest  rates  are  concerned,  any  large  increase 
would  raise  excessively  the  cost  of  carrying  our  war- 
swollen  national  debt,  and  hence  raise  taxes.  But 
some  increase  in  what  are  now  excessively  low  in¬ 


terest  rates  may  well  be  both  feasible  and  desirable. 

Action  on  the  tax  front  is  the  first  order  of  busu 
ness.  Our  jerry-built  tax  sttucture  is  the  thing  that  u 
chiefly  responsible  for  cutting  the  incentives  to  work 
harder.  Two  things  are  important:  1)  Government 
spending  must  be  pared  to  the  bone;  2)  The  tax  sys¬ 
tem  must  be  completely  overhauled  to  remove  the 
shackles  on  all-out  production. 

The  56th  editorial  in  this  series,  published  in 
March,  outlined  major  steps  that  need  to  be  taken 
in  remodeling  federal  taxes  in  order  to  increase  in¬ 
centives  to  individual  and  business  enterprise.  The 
revenue  bill  now  before  Congress  is  no  more  than  a 
short  step  in  the  right  direction.  Much  more  must  be 
done  to  clear  the  way  for  high  production  and  rising 
living  standards. 

Lifting  the  blight  which  taxes  now  place  on  incen- 
•  tives  would  help  cut  the  high  cost  of  living.  It  would 
stimulate  greater  production  and  greater  efficiency 
But  a  further  step  is  necessary.  Part  of  the  benefits 
of  improved  efficiency  must  be  passed  on  to  consum 
ers  in  the  form  of  lower  prices. 

In  the  past  few  3^ars  we  have  been  following  pre 
cisely  the  opposite  course.  In  many  cases  wages  have 
been  increased  all  out  of  proportion  to  increased 
productivity.  Result— soaring  prices  and  a  severe 
squeeze  of  the  consumer,  to  which  some  greedy 
exploitation  of  war-created  shortages  has  also  con 
tributed. 

To  Give  Ability  a  Chance 

Our  basic  and  most  crucial  problem  is  to  get  back 
on  the  track  which  leads  to  higher  production  and 
improved  living  standards  all  along  the  line.  We  got 
off  that  track  in  the  30’s.  Then,  we  started  scrambling 
for  larger  slices  of  the  same  pie  instead  of  trying  to 
produce  a  larger  pie.  Now  the  process  of  getting  back 
on  the  track  is  greatly  complicated  by  the  tremendou.s 
tax  burd«i  growing  out  of  the  war. 

Yet  it’s  not  too  late  to  turn  back  from  the  road  that 
leads  to  industrial  stagnation.  As  the  statement  in  the 
center  of  the  page  shows,  we  could  restore  the  odds 
of  getting  ahead  to  what  they  were  in  1929.  Cutting 
the  federal  budget  to  $25  billion  a  year  and  putting 
the  tax  structure  in  good  order  are  the  crucial  first 
steps. 

By  taking  these 'steps  soon,  Congress  can  go  far 
to  restore  the  incentives  to  hard  work  and  efficiency 
which  have  been  so  largely  washed  away  in  the  past 
20  years.  If  they  are  not  taken  the  American  dreani 
of  getting  ahead  by  hard  and  effective  work  will  exist 
only  in  the  history  books,  and  our  children  will  in 
herit  from  us  an  economic  order  without  opportunity 
without  hope,  without  individual  liberty. 
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WHILE  WE  DELAY- 

Russia  Drives  for  the  Atlantic 


IN  THE  STRUGGLE  to  keep  western  Europe 
west  of  the  Iron  Curtain  it  is  later  than 
you  think.  Unless  the  United  States  quickly 
mobilizes  its  own  and  other  nations’  resources, 
World  War  U  will  be  lost  as  World  War  I  was 
lost  — by  no  economic  follow-through. 

Millions  of  people  in  western  Europe,  living  in 
cold  homes  or  no  homes  at  all,  face  another  winter 
of  near  starvation.  Some  coimtries  are  absolutely 
without  dollars  to  buy  abroad  the  food  and  fuel 
they  need  for  survival.  Others  slide  toward  that 
desperate  state.  . 

In  this  welter  of  misery  Russia  grasps  for  do¬ 
minion  over  all  Europe.  Everywhere,  as  cold  and 
hunger  deepen  and  as  men  begin  to  doubt  Amer¬ 
ica’s  determination  to  help,  Russia  turns  on  the 
pressure.  In  France  the  Communists  drive  to  over¬ 
throw  the  Government.  In  Italy  they  do  likewise. 
In  Greece  Russia  kills  the  United  Nations  investi¬ 
gating  commission.  In  Trieste  Tito  elbows  us  out 
of  the  way.  In  Germany  and  Austria  the  Soviet 
commanders  alternately  stymie  and  flout  the  Allied 
governments. 

FACED  WITH  this  bloodless  attack,  the  leaders 
of  western  Europe  and  of  the  United  States 
have  not  covered  themselves  with  glory. 

Look,  for  example,  at  what  the  sixteen  Euro¬ 
pean  countries  participating  in  the  Paris  meetings 
on  the  Marshall  “plan”  first  proposed  to  the 
United  States  as  a  catalog  of  their  needs.  In  the 
main  it  was  simply  an  adding  up  —  to  $30  billion 
—  of  what  the  various  countries  thought  they 
needed  to  keep  going  in  the  same  old  way  at  the 
same  old  stands.  There  was  no  real  start  on  plans 
for  the  mutual  aid  by  European  states  which  is 
the  essence  of  a  successful  recovery  program . . . 
no  real  start  on  plans  to  knock  down  the  barriers 
which  divide  European  trade  into  hopelessly  in¬ 
adequate  little  pockets  ...  no  real  plans  to  clean 
up  currencies  which  deteriorate  so  fast  nobody 
wants  to  work  for  them.  In  fact  no  plans  to  make 
people  toant  to  work. 

Meanwhile,  what  have  our  leaders  offered?  Not 
much  more  than  one  fine  commencement  speech  by 


General  Marshall,  outlining  a  good  idea,  and  a  couple 
of  carloads  of  statistics,  with  more  to  come. 

Not  even  a  beginning  has  been  made  on  the 
most  crucial  part  of  any  European  aid  program  — 
that  of  explaining  to  the  American  people  what 
their  part  must  he  and  why.  It  is  true  that  not  all 
the  reports  of  all  the  statistical  committees  have 
been  completed.  They  never  will  be.  But  it  is  also 
true  that  the  broad  outlines  of  what  the  United 
States  must  do  to  save  Europe  are  already  clear. 
And  it  is  not  simply  to  provide  more  dollars,  al¬ 
though  $12  to  $16  billion  more  —  the  cost  of  6  or  8 
weeks  fighting  in  World  War  II  —  may  be  required. 

A  far  more  basic  requirement  is  leadership  which 
will  lift  Europe  out  of  the  slough  of  despair  and  get 
recovery  rolling.  Without  that  leadership  more 
billions  for  Europe  will  buy  us  nothing  but  more 
bitterness  and  remorse  on  both  sides  of  the  Atlantic. 

WHAT  ARE  the  ingredients  of  that  leadership? 
Here  are  a  few: 

1.  A  bi-partisan  program  for  European 
recovery. 

It  should  be  so  thoroughly  understood  and 
so  overwhelmingly  supported  by  both  parties 
that  playing  politics  with  it  will  be  like  selling 
military  secrets  to  the  enemy. 

Truman  and  Vandenberg  have  failed  mis¬ 
erably  to  develop  and  explain  a  complete  pro¬ 
gram —  one  in  which  Europe  and  America  can 
have  full  confidence.  Nor  have  Taft  and  Dewey 
and  other  candidates  for  high  office  pledged 
that  politics  will  stop  at  our  shoreline.  These 
men  must  speak  out.  To  date  Herbert  Hoover 
alone  has  had  the  courage  and  vision  to  state 
a  program. 

2.  A  mobilization  of  Amcirican  food  supplies. 

We  must  assure  people  at  home  and  abroad 
that  our  crops,  cut  down  by  drought  and 
heat,  will  be  stretched  to  cover  minimum 
European  needs  (with  whatever  help  we  can 
muster  from  other  nations)  without  forcing 
still  higher  food  prices  here. 

Some  food  experts  are  comfortably  con¬ 
fident  that  the  stretching  can  be  done.  But 


interested  in  cartels,  restricting  output,  and  al* 
locating  markets,  than  in  full-steam,  ingenious 
enterprising  production. 

Certainly  the  British  must  remain  full  part^ 
ners  in  the  political  administration  of  Germany. 
No  one  suggests  anything  else.  However,  their 
recent  production  record  demands  turning  the 
job  of  revitalizing  the  Ruhr  industries  over  to 
the  nation  which  is  paying  the  bill  and  which, 
leads  the  world  in  production. 

If  we  have  any  faith  in  the  business  philosophy 
by  which  we  have  lived  and  prospered  for  170 
years,  we  should  demonstrate  that  that  philoso¬ 
phy  still  is  dynamic  by  taking  up  the  burden  of 
the  Ruhr. 

m 

It  will  be  a  tough  job.  It  will  require  men  and 
supplies  and  money  from  the  United  States.  It 
can  not  possibly  be  done  in  less  than  five  years. 
A  list  of  some  of  the  necessary  steps  shows  how 
hard  it  will  be. 

A.  Plans  for  socializing  the  Ruhr  should  be 
shelved  quickly.  The  industries  there  should  re¬ 
main  in  trusteeship  for  five  years.  Then  the 
Germans  themselves  should  decide  their  owner¬ 
ship;  let  us  hope  that  by  that  time  we  can  demon¬ 
strate  to  them  that  private  ownership  and  private 
initiative  mean  high  production,  good  distribu¬ 
tion  and  high  wages. 

B.  The  top  supervising  management  jobs  — 
both  the  top  policy  and  the  top  technical  jobs  — 
required  outstanding  business  ability.  That  is 
why  American  business  men  must  be  willing  to 
go  to  Germany,  sacrificing  comfort  and  leisure, 
and  even  income,  if  necessary. 

C.  Germans  should  take  over  the  management 
job  at  the  operating  level.  The  Germans  are  good 
technicians.  They  have  a  greater  incentive  than 
anyone  else  for  getting  the  Ruhr  back  in  work¬ 
ing  order.  That  incentive  should  be  harnessed. 

D.  Special  effort  should  earn  sp>ecial  rewards. 
There  is  nothing  wrong  with  the  Ruhr  (or  the 
rest  of  Europe)  that  hard  work  will  not  cure. 
Before  a  man  will  work  hard,  he  must  feel  that 
his  work  will  advance  him  and  his  family.  That 
simple  motive,  which  powers  our  whole  econ¬ 
omy,  must  be  revived  in  the  Ruhr.  To  revive  it 
requires  enormous  ingenuity  and  work ...  a  new 
currency ...  a  logical  customs  union ...  a  sensible 
ration  system  . . .  enough  food,  clothing,  housing 
and  consumer  goods  so  that  the  worker  can  buy 
something  with  his  currency  and  his  ration  points. 

E.  America  will  have  to  furnish  a  good  share 
of  these  foodstuffs  and  supplies.  Certain  key  items 


of  equipment  also  will  be  needed.  Only  as  we 
succeed,  in  our  job  can  this  flow  be  diminished. 

F.‘A  sensible  priorities  system  must  channel 
Ruhr  coal  and  steel  into  those  uses  which,  in 
turn,  will  further  increase  output.  Repair  parts 
for  railroad  cars  should  stand  high  on  the  list. 
Housing,  coal  equipment  and  machine  tool  parts 
should  come  ahead  of  the  automobiles  and  per¬ 
manent  steel  bridges  which  at  times  have  been 
accorded  preference. 

German  technical  management  of  industry  in 
the  Ruhr— point  C  above  — need  not  mean  poli¬ 
tical  control  of  the  Ruhr  by  some  future  sov¬ 
ereign  German  state.  As  the  French  know,  the 
Ruhr,  next  to  the  atomic  bomb,  is  the  most  dan¬ 
gerous  weapon  in  the  world.  It  is  the  arsenal 
without  which  no  European  power,  even  Russia, 
would  dare  start  a  war.  There  is  no  sense  in 
turning  that  arsenal  back  to  the  political  con¬ 
trol  of  a  nation  which  twice  in  25  years  used  it 
for  aggression.  (And  three  times  since  1870.) 
Surely  we  have  enough  resourcefulness  to  let 
the  Germans  who  live  in  the  Ruhr  run  the  m 
dustries  there  without  turning  political  control 
over  to  a  central  Prussian  state. 

This  partial  list  shows  how  much  hard  work 
and  statesmanship  the  United  States  must  put 
into  the  Ruhr.  But  — 

IV 

We  had  better  do  it  if  we  love  our  children. 
If  we  do  not  do  this  job  — if  we  shovdd  pull  out 
of  Germany  or  fail  there  —  we  leave  behind  us  a 
vacuum  which  neither  Britain  or  France  hzis  the 
strength  or  ability  to  fill.  Russia  has  the  will  and, 
if  left  unopposed,  the  power  to  fill  that  vacuum. 
Therefore,  the  day  we  fail  or  the  day  we  pull  out 
of  Germany,  the  tlurd  world  war  takes  a  long 
step  closer  to  us  and  certainly  to  our  children. 
What  greater  incentive  does  any  American  need 
to  work  for  than  our  success  in  this  field? 

If  we  succeed,  the  western  zones  of  Germany 
in  conjunction  with  Belgium  and  Holland  can 
become  self-supporting  in  three  to  five  years 
That  way  lies  recovery  for  all  Europe.  That  way 
lies  peace  for  the  world.  That  way  lies  vindica 
tion  for  the  American  business  system  in  which 
we  believe  — the  system  of  competitive  private 
enterprise,  with  freedom  for  the  individual  and 
his  initiative. 
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meatless  and  wheatless  days,  higher  extrac¬ 
tion  of  flour  from  wheat  and  similar  volim- 
tary  conservation  moves  would  make  it  surer. 
And  they  would  demonstrate  that  a  free 
country  can  mobilize  itself  to  meet  a  very 
serious  crisis. 

3.  An  understanding  that  relief  is  one  problem 
and  recovery  another. 

Both  problems  must  be  solved.  Relief  emer¬ 
gencies  must  be  met,  some  of  them  at  once. 
But  they  must  not  black  out  the  longer  task 
of  recovery.  Italy  illustrates  the  point  Italy, 
particularly  the  south,  is  flat  broke.  Help  is 
needed  right  now  to  keep  people  from  dying 
in  the  streets.  But  we  must  evenhially  do 
more  than  keep  the  Italian  people  ahve.  We 
must  help  'them  get  back  to  useful  work  so 
that  they  can  stand  on  their  own  feet. 

4.  A  steady  insistence  on  results— which  means 
that  Europe  must  find  a  way  to  make  its  people 
want  to  work. 

In  the  U.S.  S.R.  they  have  a  way  to  get 
things*  done.  It  is  to  liquidate  those  who  do 
not  work.  In  the  U.S. A.  we  have  a  way  to 
get  things  done.  It  is  to  create  incentives  to 
make  people  want  to  work.  Western  Europe, 
notably  France  and  Britain,  has  fallen  be¬ 
tween  two  stools.  It  has  socialized  away  the 
incentives,  and  it  does  not  yet,  thank  heaven, 
enslave  the  laggards.  We  should  make  it  crys¬ 
tal  clear  that  we  have  no  designs  on  the  na¬ 
tional  “sovereignty”  of  others.  But  we  should 
make  it  equally  clear  that  we  insist  that  those 
coimtries  which  receive  our  aid  work  hard 
enough  to  get  results.  To  this  end  continued 
aid  should  be  on  an  installment  plan,  each 
installment  conditional  on  getting  results. 
Otherwise  more  billions  can  easily  disappear 
down  the  drain. 

5.  Insistence  on  all-out  self-aid  by  European 
countries. 

That  is  the  constructive  core,  of  the  Mar¬ 
shall  idea  —  to  help  Europe  to  help  itself.  In 
his  brilliant  “Report  on  Germany”  and  how 
to  get  it  “off  the  backs  of  the  American  tax¬ 
payer,”  Lewis  H.  Brown,  Johns-Manville 
Chairman,  shows  how  the  export  of  only  10 
million  tons  of  coal  a  year  from  Britain  to 
western  Europe  would  speed  industrial  re¬ 
covery  of  the  Ruhr  immeasurably.  There  are 
coimtless  other  cases  where  effort  in  one 
European  country  —  or  a  group  of  coimtries 


—  will  break  a  big  industrial  bottleneck  in 
another.  We  should  insist  that  everything  pos¬ 
sible  be  done  to  see~they  are  broken. 

6.  An  agreement  with  Britain  and  France  giv¬ 
ing  us  authority  in  western  Germany  equal  to 
our  responsibility. 

Britain  is  shifting  to  us  most  of  the  financial 
burden  she  has  been  carrying  in  the  German 
occupation.  Less  directly  we  shall  also  be  car¬ 
rying  much  of  the  French  occupation  load  too. 
We  must  have  authority  in  the  economic  field 
commensurate  with  oiur  responsibilities.  Other¬ 
wise  the  management  of  western  Germany 
,  can  poison  Anglo-American  and  Anglo-French 
relations  in  addition  to  wasting  resources 
we  could  use  to  promote  general  Ehiropean 
recovery. 

It  is  truly  said  in  the  scriptures  that  the  Lord 
loveth  a  cheerful  giver.  But  it  is  not  recorded  any¬ 
where  that  anyone,  including  the  recipient,  loves 
a  soft-headed  giver.  Hence  as  a  capstone  any  pro¬ 
gram  of  aid  for  Europe  should  have  machinery 
assuring  that  only  what  is  needed  is  sent;  that 
what  is  sent  does  the  job  for  which  it  is  sent;  and 
that  arrangements  are  made  for  the  recapients  to 
pay  back  whatever  they  can. 


THE  AMERICAN  PEOPLE  should  be  told 
clearly  by  their  leaders  that  there  is  no  assur¬ 
ance  that  the  best  possible  program  of  eco¬ 
nomic  aid  for  Europe  will  do  the  job.  The  time 
is  very  late. 

In  France  and  Italy,  as  our  help  falters,  the  Com¬ 
munists  right  now  are  provoking  strikes  which  will 
make  the  people’s  suffering  more  acute.  They  hope, 
of  course,  to  overthrow  the  governments  in  both 
those  countries  and  to  seize  control.  If  Communist 
dictatorships  are  clamped  on  France  and  Italy  this 
fall,  Russia  and  her  satellites  will  have  advanced 
to  the  Atlantic.  The  Iron  Curtain  Avill  have  moved 
500  miles  west  —  toward  us. 

Americans  should  be  clearly  told,  therefore,  that 
not  to  undertake  an  immediate  program  for  the 
recovery  of  Europe  is  to  bring  closer  the  greatest 
possible  national  disaster  —  World  War  IH. 
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Frees  ^^Slave”  Labor 

The  taft-hartley  act  is  two  months  asked  workers  how  they  felt  about  major  proposals 
old.  Its  full  meaning  is  yet  to  be  deter-  iu  the  pending  House  and  Senate  bills.  Overwhelm- 
mined  bv  decisions  of  the  National  Labor  mgly  they  felt  good.  They  were  in  favor  of  almost 


The  taft-hartley  act  is  two  months 

old.  Its  full  meaning  is  yet  to  be  deter¬ 
mined  by  decisions  of  the  National  Labor 
Relations  Board  and  the  courts.  However,  on 
its  face,  tlie  Act  refutes  the  attacks  made  upon 
it  by  union  leaders  as  hysterical  and  fanciful. 

Management  has  had  every  provocation  to  reply 
to  these  attacks  in  kind.  To  the  credit  of  the  em¬ 
ployers  of  this  country,  they  have  not  succumbed  to 
that  temptation.  They  have  maintained  a  temperate 
attitude  toward  the  new  law  and  the  problems  it  is 
designed  to  correct.  This  approach  is  right.  But  it  is 
only  an  approach. 

Union  leaders  will  want  to  settle  for  nothing  short 
of  repeal.  Their  attack  on  the  Act  has  made  some 
headway.  It  may  be  more  effective  as  time  goes  on. 
Certainly  the  Taft-Hartley  law  will  be  repealed  if 
management  just  sits  tight  and  lets  union  leaders 
continue  to  confuse  their  followers. 

Management,  therefore,  must  implement  its  pres¬ 
ent  temperate  attitude  with  a  program  of  positive 
action.  The  Taft-Hartley  Act  must  be  made  to  work 
not  because  management  wants  it,  but  because  it  is 
fair  to  labor  —  and  management  can  do  things  right 
now  to  see  that  the  Act  works.  Management  can: 

I.  Utilize  every  means  at  its  disposal  to  ac¬ 
quaint  the  rank  and  file  of  union  workers 
with  the  truth  about  the  Taft-Hartley  Act. 

H.  Suggest  amendments  to  the  Act  if  expe¬ 
rience  indicates  that  amendments  are  neces¬ 
sary. 

III.  Use  the  law  as  little  as  possible  in  settling 
labor  disputes. 

IV.  Stand  firm  in  its  refusal  to  bargain  away 
the  rights  accorded  by  the  Act  to  workers, 
management,  and  the  public. 

An  examination  of  those  four  must’s  will  show 
why  they  provide  management  with  its  best  program 
of  action. 


Union  members  do  not  know  what  the  Taft- 
Hartley  Act  provides. 

There  is  abundant  proof  of  that  statement. 

While  Congress  was  still  trying  to  write  a  law  that 
the  President  would  not  veto,  FACTORY  magazine 


asked  workers  how  they  felt  about  major  proposals 
in  the  pending  House  and  Senate  hills.  Overwhelm¬ 
ingly  they  felt  good.  They  were  in  favor  of  almost 
every  individual  provision  that  was  finally  incor¬ 
porated  into  the  bill  and  passed  over  the  President’s 
veto. 

The  same  story  emerged  from  the  national  opinion 
poll  made  by  the  Opinion  Research  Corporation  of 
Princeton,  N.  J.  and  published  by  Look  magazine 
after  the  law  was  enacted.  It  showed  that  union 
members  uniformly  favored  major  provisions  of  the 
Act,  but  were  strongly  opposed  to  the  Act  itself. 

This  inconsistency  is  easily  explained.  Instead  of 
telling  their  members  what  the  Act  does  for  them, 
most  union  leaders  have  been  condemning  it  as  “a 
slave  labor  law”  because  it  curtails  the  leaders’  power 
and  recognizes  the  rights  of  the  union  member  and 
the  public. 

It  is  not  a  slave  labor  law.  All  of  the  basic  rights 
accorded  to  labor  by  the  Wagner  Act  of  1935  are 
preserved  by  the  Taft-Hartley  law.  All  of  the  unfair 
labor  practices  that  were  forbidden  by  the  Wagner 
Act  are  still  forbidden  by  the  Taft-Hartley  Act. 

Nothing  in  the  law  impairs  labor’s  right  to  bargain 
through  representatives  of  its  own  choosing. 

The  Wagner  Act  condemned  as  an  unfair  labor 
practice  any  effort  by  employers  to  coerce  employees 
in  the  selection  of  their  bargaining  representatives. 
S  »  does  the  new  law. 

The  Taft-Hartley  Act  merely  recognizes  rights  of 
individual  employees,  of  management,  and  of  the 
public  that  were  ignored  by  the  Wagner  Act. 

For  example,  while  the  Taft-Hartley  Act  continues 
the  workers’  protection  from  coercion  by  employers, 
it  also  gives  them  new  protection  against  coercion  by 
unions.  The  individual  worker  is  freed  from  the 
necessity  of  joining  a  union  to  get  a  job.  He  may 
still  be  required  to  join  a  union  to  keep  his  job,  but 
not  unless  a  majority  of  the  workers  vote  for  such  a 
requirement  in  a  government-supervised  election. 

Some  people  think  the  Taft-Hartley  Act  is  weak  in 
protecting  the  rights  of  the  individual  worker.  They 
think  that  membership  in  a  union  should  never  be 
made  a  condition  for  holding  a  job.  This  is  true. 
However,  the  Act  does  restore  to  the  individual 
worker  some  rights  which  were  blotted  out  under 
the  Wagner  Act,  just  as  it  does  to  management  and 
the  public. 

A  fair  examination  of  the  new  law’s  provisions 
will  show  that  they  spring  from  one  dominating  pur¬ 
pose:  i.e.,  to  re-establish  equality  before  the  law. 
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DEVELOPMENT 


Since  its  inception,  the  designs  of  the  UTC  Engineering 
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Department  have  set  the  standard  for  the  transformer  field. 


Hum  lolanccd  Coil  Strwctvro:  Utod  by  UTC  in 
practically  all  high  fidelity  designs.  .  .  .  Hum 
balanced  transformers  are  now  accepted,  os 
standard  practice  in  the  transformer  field. 
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linear  Standard 
Audio  Units:  Flat 
from  20  to  20,000 

rVOUCNCr  IN  CYCLES  NH  SECOND 

for  others  to  shoot 
at. 

UltrO'Cempact  Audio  Units:  A  complete  series  of 
light  weight  audio  and  power  components 
for  aircraft  and  portable  applications.  Ultra* 
Compact  Audio  units  are  hum  balanced  .  .  . 
weigh  approximately  six  ounces  .  .  .  high 
fidelity  response. 


Tri-Alloy  Shielding:  The  combination  of  Linear 
Standard  frequency  response  and  internal  tri¬ 
alloy  magnetic  shielding  is  a  difficult  one  to 
approach.  Used  by  G.E.,  RCA,  Western  Electric, 
Westinqhouse,  Raytheon,  Collins,  Gates,  etc. 


Ouncer  Audio  Units:  Extremely  compoct  oudio 
units  for  portable  application  were  a  prob¬ 
lem  until  the  development  of  the  UTC  Ouncer 
series.  Fifteen  types  for  practically  all  applica¬ 
tions  .  .  .  range  40  to  15,000  cycles. 


Unhrefsal  Equallxert:  The  UTC  Universal  Equal¬ 
izers,  Attenuators,  and  Sound  Effects  Filters  fill 
a  specific  need  of  the  broadcast  and  record¬ 
ing  field.  Almost  any  type  of  audio  equipment 
con  be  equalized  to  high  fidelity  standards. 


Flug-ln  Audio  Units:  These  units  are  a  modifi¬ 
cation  of  our  Ouncer  series,  incorporating  a 
simple  octal  base  structure.  Fifteen  standard 
items  cover  all  applications. 
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Sub-Ouncer  Units:  A  series  of  %  ounce  minia¬ 
ture  units  with  non-corrosive— long  life  con¬ 
struction  for  heoring  aid,  miniature  radio,  and 
similar  applications.  Five  types  cover  procti- 
colly  all  miniature  requirements. 


Hermetic  Seed  Fieneerfng:  Realizing  the  essen¬ 
tiality  of  hermetic  sealing  for  many  applica¬ 
tions,  UTC  pioneered  a  large  number  of  the 
terminals  and  structures  for  hermetic  trans¬ 
formers  .  .  .  now  available  for  commercial  use. 


TereMal  Weund  High  Q  Ceils:  UTC  type  HQA 
and  HOB  Coils  afford  a  maximum  in  Q  .  .  . 
stability  .  .  .  and  dependability  with  a  mini¬ 
mum  of  hum  pickup.  Standardized  types  avail¬ 
able  for  all  audio  requirements. 


Variable  Inductors:  The  type  VIC  high  Q  vari¬ 
able  inductor  revolutionizes  the  approach  to 
tuned  audio  circuits.  Variation  of  -|-90%  to 
—50%  of  mean  inductance  permits  tuning  any 
type  of  filter  or  equalizer  to  precise  frequency 
characteristic. 


Standardized  Filters:  UTC  type  HFI,  IFI,  ond 
BPI  (low  pass,  high  pass,  and  band  poss) 
Filters  are  standardized  to  effect  minimum 
cost  and  good  delivery  time.  Available  for 
frequencies  throughout  the  entire  oudio  range. 


Sub-Audio  and  Supersonic  Transformers:  Embody 
new  design  and  constructional  principles,  for 
special  frequency  ranges.  %  to  60  cycles  for 
geophysical,  brain  wave  applications  .  .  .  B 
to  50,000  cycles  for  laboratory  service,  200  to 
200,000  cycles  for  supersonic  applications. 


Commercial  Cradc:  (Now  cotalogued)  This  group 
of  transformers  covers  every  audio  and  power  re¬ 
quirement  of  commercial  communication  equip¬ 
ment.  The  conservative  design  and  rugged 
construction  of  these  units,  assure  professional 
appearance  and  permanent  dependability. 
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New  Items:  The  UTC  Research  Laboratory  is  developing  new  items  and  im¬ 
proving  standard  designs  in  1947.  While  some  of  these  developments  will 
be  described  in  our  advertisements,  many  are  applied  to  customers'  problems. 
Write  for  new  catalogue 
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For  example,  under  the  Wagner  Act  union  leaders 
were  free  to  say  whatever  they  pleased  about  the 
employer  to  his  employees.  The  employer,  on  the 
other  hand,  was  denied  freedom  of  speech  in  talking 
to  his  own  ^employees.  Now  freedom  of  speech  is 
largely  restored. 

Under  the  Wagner  Act  the  employer  was  com¬ 
pelled  to  bargain  with  a  certified  union.  Now  the 
union  must  bargain,  too. 

Under  the  Wagner  Act,  unions  alone  had  the  right 
to  petition  for  an  election  to  determine  whether  the 
petitioning  union  represented  a  majority  of  the 
workers.  Now  the  employer  also  has  the  right  to 
secure  an  election. 

These  are  features  of  the  new  Labor  law  that 
management  must  help  workers  understand.  They 
must  understand  why  the  Act  is  not  the  “diabolical 
monstrosity”  Philip  Murray  tells  them  it  is. 

Some  companies  have  already  started  to  explain 
these  things  to  their  workers.  Techniques  are  well 
established,  and  they  are  techniques  that  any  com¬ 
pany  can  use.  They  include  labor  law  digests  in 
language  workers  can  understand,  supervisory  con¬ 
ferences  to  cover  points  in  the  Act  that  affects  the 
supervisor’s  handling  of  his  job,  distribution  of  re¬ 
printed  articles  that  point  out  how  employees  benefit 
from  the  new  law,  editorials  in  plant  newspapers 
and  magazines,  and  advertisements  in  local  news¬ 
papers. 

n. 

Management '  should  take  the  lead  whenever 
amendments  to  the  Taft-Hartley  law  become 
necessary. 

For  twelve  years  labor  leaders  wilfully  opposed 
every  attempt  to  correct  obvious  abuses  in  tlie  Wag¬ 
ner  Act.  We  have  now  proved  that  a  labor  law  can 
be  amended.  Let  us  be  sure  that  management  does 
not  resort  to  the  .same  obstructionist  tactics  labor 
has  always  used. 

In  carrying  out  its  basic  piurpose  to  re-establish 
equality  before  the  law,  the  Taft-Hartley  Act  makes 
it  “unlawful . . .  for  any  corporation  whatever  or  any 
labor  organization  to  make  a  contribution  or  expen¬ 
diture  in  connection  with”  national  elections.  Cor¬ 
porations  have  long  been  so  restrained.  The  novelty 
is  the  balancing  restraint  upon  unions,  which  now 
have  huge  financial  resources  amounting  to  very 
many  millions  of  dollars.  However,  the  language  of 
the  Act  may  restrain  the  labor  press  from  saying 
what  it  thinks  about  candidates,  thus  impinging  upon 
the  freedom  of  the  press.  Senator  Taft  has  recog¬ 
nized  this  possibility. 

If  it  should  develop  that  the  Act  inadvertently 
throttles  freedom  of  the  press — or  misfires  otherwise 
— management  should  take  the  lead  in  securing  suit¬ 
able  amendments  to  the  Act.  By  assuming  a  com¬ 
pletely  stiff-necked  attitude  toward  any  and  all 


changes  in  the  Wagner  Act,  no  matter  how  badly 
needed,  the  dominant  labor  leaders  and  their  political 
outriders  finally  brought  on  the  sweeping  revisioxis 
provided  by  the  Taft-Hartley  Act.  Management  must 
not  follow  that  example  of  stupid  leadership. 


Management  will  be  wise  if  it  uses  the  new  law 
gently  in  settling  labor  disputes. 

So  far  employers  show  no  disposition  to  use  the 
law  excessively.  That  is  good.  An  analysis  of  the 
NLRB’s  docket  from  August  22  to  September  30 
shows  that  approximately  90  percent  of  the  cases 

now  before  the  Board  were  filed  by  unions  and  em- 

• 

ployees  —  not  by  employers. 

We  have  been  surveying  employers,  asking  if  they 
will  have  occasion  to  use  their  right  to  sue  their 
unions.  The  answer  so  far  is  consistently,  “no.”  That 
answer  frequently  is  accompanied  by  this  remark, 
“We  certainly  hope  not.  We  have  no  desire  to  con¬ 
duct  our  labor  relations  in  tlie  courthouse.” 

The  desired  result  should  be  for  the  Act  to  produce 
only  those  law  suits  that  are  matters  of  vital  prin¬ 
ciple.  As  many  employers  have  remarked,  the  court¬ 
house  remains  the  worst  possible  place  to  conduct 
labor  relations.  The  best  place  is  in  the  plant — by 
free  collective  bargaining  between  parties  enjoying 
an  equality  before  the  law.  The  Taft-Hartley  law 
will  serve  its  most  constructive  role  if  it  encourages 
this  kind  of  collective  bargaining. 


Employers  should  not  bargain  away  legal  rights 
accorded  to  them  by  the  Taft-Hartley  Act. 

By  bargaining  away  rights  given  them  in  that  Act, 
employers  serve  only  to  upset  a  carefully  created 
balance  of  equality  before  the  law  which  is  an  essen¬ 
tial  element  of  fair  collective  bargaining. 

Also,  by  bargaining  away  rights  properly  accorded 
to  them,  they  let  down  those  memliers  of  Congress 
who,  in  voting  for  the  Act,  braved  continuous  threats 
of  political  assassination  by  powerful  union  leaders. 
For  their  statesmanship  in  the  complicated  field 
covered  by  the  Taft-Hartley  Act  these  Congressmen 
deserve  the  support  and  gratitude  of  the  whole  na¬ 
tion — of  management,  of  labor,  and  of  the  public  alike. 

Fairly  handled  on  all  sides,  the  corrective  force 
of  the  Act  can  be  made  a  major  bulwark  of  indus¬ 
trial  freedom. 


President,  McGraw-Hill  Publishing  Company,  Inc. 
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RCA  TUBE  APPLICATION  ENGINEERING  SERVICE- 


RCA  CIRCUIT  INVESTIGATIONS- 


RCA  carries  on  independent  research  in  circuit  design  for  the 
exclusive  benefit  of  its  customers.  Engineering  reports  are 
provided  as  a  free  service. 


RCA  TUBE  DEVELOPMENT- 


RCA  works. years  ahead  in  tube  design— anticipates  future 
,  requirements.  That’s  why  you  get  the  types  of  tubes  you 
want  when  you  want  them. 


RCA  ENGINEERING  LITERATURE- 


As  the  fountainhead  of  modern  tube  development,  you  can 
look  to  RCA  for  the  most  authoritative  and  comprehensive 
technical  literature  on  tubes. 


RCA  MANUFACTURING  FACILITIES 


RCA  tubes  are  manufactured  in  ultramodern  plants  equipped 
with  RCA-designed,  high-speed  precision  machinery— your 
assurance  of  uniform,  dependable  quality  tubes  of  whatever 
type,  in  any  quantity. 


RCA  QUALITY  CONTROL- 


Quality  controls  begin  with  the  raw  material  and  are  fol¬ 
lowed  through  in  every  successive  step  of  manufacture  and 
assembly  to  the  final  tube.  That’s  why  RCA  tubes  are  con¬ 
sistently  good. 
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A  staff  of  seasoned  sales  representatives  are  within  conven¬ 
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RCA’s  Tube  Department  maintains  bulk  tube  stCKks  in  three 
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Los  Angeles  for  quick  service. 
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Mass-production  techniques  and  the  RCA  "Preferred -Type 
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NEW  BOOKS 


for  the  BEST  in  reception 
and  performance  use 


By  Stanford  CtOLDMan.  McGraw- 
Hill  Book  Co.,  New  York,  1948,  434 
pages,  $6.00. 

This  book  is  unique  in  that  three 
virtually  unrelated  fields  are  under 
study.  The  first,  frequency  analy¬ 
sis,  is  obviously  stimulated  by  the 
author’s  dissatisfaction  with  the 
brevity  it  usually  receives  in  texts 
designed  to  present  a  variety  of 
mathematical  methods  at  the  engi¬ 
neer’s  level.  A  total  of  140  pages 
is  devoted  to  the  subject;  the 
basic  Fourier  transforms,  in  series 
and  integral  form,  are  developed  in 
swift,  palatable  form,  and  much  at¬ 
tention  is  given  to  simplifications 
which  result  from  various  types  of 
symmetry. 


the 

TELEVISION  hook 


up  wire 


approved  by  Underwriters'  Laboratories  at 


CENTIGRADE 


VOLTS 


Bradley  selenium  power  rectifiers  are 
rugged  and  compact.  Square  plates 
afford  maximum  of  rating  to  space 
factor.  Conservatively  rated  up  to  thou¬ 
sands  of  amperes.  Shown:  SE11W24F, 
full-wave  bridge,  rated  at  110  volts 
A.C.,  5  amperes  D.C. 


•  Flame  Resistdnt 

•  Heat  Resistant 

•  High  Insulation  Resistance 

•  Facilitates  Positive  Soldering 

•  High  Dielectric 

•  Easy  Stripping 

•  Also  unaffected  by  the  heat  of 
impregnation — therefore,  ideal 
for  coil  and  transformer  leads 


In  addition,  a  variety 
of  problems  is  treated  to  illustrate 
applications  of  the  Fourier  tech¬ 
nique,  most  noteworthy  perhaps 
being  those  that  deal  with  detail 
and  bandpass  requirements  in  tele¬ 
vision  and  pulse  receivers. 

The  portion  on  modulation  is 
much  shorter  than  the  other  two, 
and  accordingly  not  as  compre¬ 
hensive.  Instead  of  attempting  a 
swift  course  through  the  entire 
present  status  of  the  art,  the 
author  has  chosen  to  organize  and 
expand  special  items  which  so  far 
have  been  treated  only  in  periodical 
literature.  For  example,  the  tech¬ 
nique  of  resolving  an  arbitrary 
sideband  distribution  into  symmet¬ 
rical  and  antisymmetrical  compon¬ 
ents  is  treated  in  some  detail,  while 
on  the  other  hand  little  is  said 
about  the  means  for  generating  or 
detecting  various  modulation  types, 
or  about  such  topics  as  single  side¬ 
band,  suppressed  carrier,  and 
pulsed  code. 

The  final  section  on  noise  consti¬ 
tutes  the  greatest  portion  of  the 
book,  and  meets  a  need  long  felt  by 
communications  engineers  who, 
concerned  with  noise  problems, 


Chosen  after  exhaustive 
tests  by  leading  manufac¬ 
turers  of  television/  F-M, 
quality  radio  and  ^all  exacK 
ing,  electronic  applications. 
Available  for  immediate  de¬ 
livery  in  all  sizes/ solid  and 
stranded,  in  over  200  color 
combinations  .  .  .  ready  to 
demonstrate  anew  the  Effi¬ 
ciency  and  Economy  of 

CORNISH  WIRES  AT  WORK. 


Luxtron*  photo  cells  convert  light  into 
electrical  energy.  No  external  voltage 
is  required  to  operate  meters  and 
meter  relays  directly  from  Bradley 
photo  cells,  improving  control  over 
your  processes,  reducing  your  costs. 
Housed  model  shown.  Many  different 
sizes  and  shapes,  mounted  and  un¬ 
mounted. 
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RUBBER  _  75° 
PLASTIC  _II  80 
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Our  engineers  will  select  or  de¬ 
velop  rectifiers  or  photo  cells  to 
meet  your  needs  exactly.  Write 
for  BRADLEY  LINE  showing  basic 
models. 


'made  by  engineers  for  engineers' 
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G.  M.  Nixon . p  86,  May 

Acoustic  well  sounder  (TAW)...p  150,  Spt 
Acoustics,  see  also  under  sound  or 
particular  aspects  or  eauipment 
Acceleration  and  strain  measure¬ 
ments  on  laboratory  model  air¬ 
plane  (TEA)  . p  130,  Jly 

Airborne  engine  analyzer,  V.  C. 

Cetrone . p  90,  Mar 

Airborne  magnetometer  (TAWl-.p  124,  Oct 
Aircraft  speed  measurement.  C.  S. 

Franklin  . p  72,  Feb 

Alarm,  electronic  lightning  (TAW) 

p  158,  May 

Alignment,  baseline  for  visual  sys¬ 
tems,  E.  A.  Henry . p  154,  Spt 

Ampliflers,  see  under  particular  type 
Amplitude  and  phase  modulation, 

O.  O.  Vlllard,  Jr . p  86,  Nov 

Amplitude  selective  amplifler,  C.  E. 

Lowe  . p  156,  Oct 

Analog  computer,  Seymour  Frost. p  116,  Jly 
Analog  computer  elements,  G.  A. 

Korn  . p  122,  Apr 

Antenna,  Indoor  television,  J.  H. 

Newitt  . p  173,  Aug 

Antenna,  lens  for  broadband  micro- 

waves,  W.  E.  Kock . p  108,  Apr 

Antenna  for  f-m  (TAW) . p  150,  Jly 

Antenna  for  f-m  broadcasting  with 
circular  polarization,  C.  E.  Smith 

and  R.  A.  Fouty . p  103.  Spt 

Antennas,  f-m  and  television  receiv¬ 
ing,  G.  P.  Kearse . p  118,  Nov 

Antennas  for  citizens  radio,  H.  J. 

Rowland  . p  96,  May 

Astronomical  applications  of  elec¬ 
tronics,  G.  E.  Kron . p  98,  Aug 

Attenuator,  piston,  chart  for,  R.  E. 

Lafferty  . p  132,  Feb 

Automatic  lighting  switch.  .C.  C. 

Smith  . p  156,  May 

Automatic  limit  bridge  for  produc¬ 
tion  testing,  R.  D.  Campbell  and 

E.  J.  Totah . p  110,  Jan 

Automatic  rat-catcher  circuit  (TAW) 

p  120,  Nov 

Baby  sitting,  multiple  (TAW)....p  126,  Jan 
Balancer  for  truck  wheel,  S.  R.  Win¬ 
ters . p  134,  Apr 

Bandwidth  vs.  noise  In  communica¬ 
tion  systems,  D.G.F . p  72,  Jan 

Bandwidth  reduction.  R.  S.  Bailey 

and  H.  E.  Singleton . p  107,  Aug 

Baseline  for  visual  alignment  sys¬ 
tems.  E.  A.  Henry . p  164.  Spt 

Beat  frequency  tone  generator  with 

R-C  tuning,  J.  W.  Whitehead. p  130,  May 
Blind  guidance  by  ultrasonics,  Frank 

Slaymaker  and  W.  F.  Meeker... p  76,  May 
Blind  sound  flashlight,  Victor  Twer- 

sky  . p  166 

Bolometer  amplifler.  D,  D.  King, 

John  Taylor  and  W.  H.  Faulkner, 

Jr . p  116,  Feb 

Braking  for  drilling  rigs.  R.  L. 

Jaeschke  . p  92,  Apr 

Bridge,  see  under  particular  type 
Bridge-balanced  ampliflers,  Y.  P.  Yu 

p  HI.  May 

Broadband  lens  antenna  for  micro- 

waves.  W.  E.  Kock . p  108,  Apr 

Broadcast-station  r-f  bridge.  Fred 

Schumann  and  Charles  Duke..p  83,  Ajr 
Broadcasting  internationally,  J.  H. 

Battison  . p  70,  Nov 

Button  for  elevator  signal  (TAW^.p  150.  Jly 

Buyers’  Guide . Mid-Month,  June 

additions  and  corrections . p  244,  Oct 


Cable  design,  h-f,  K.  H.  Zlmmer- 

mann  . p  112,  Feb 

Camera  for  oscilloscope,  H.  E.  Hale 

and  H.  P.  Mansberg . p  102.  Jun 

Camera  shutter  (TEA) . p  164,  Jly 

Camera  shutter  timer,  Hubert 

Sear  . .  148,  Nov 

Capacitive  fu^  gage  for  aircraft 

(TAW)  . p  155.  Feb 

Caiwcltor  counting  circuit.  Bradford 

Howland  . p  182.  Jun 

Capacitors  and  selenium  rectifiers, 

F.  Parmly  and  E.  Sherich . p  146,  May 

Capacitors,  characteristics  of  oil  Im¬ 
pregnated,  Burgess  Dempster.. p  168,  May 


Capacitors,  oil  impregnated  (TEA) 

p  172,  Jly 

Car-Card  radio,  A.  A.  McK . p  72,  Jun 

Carrier-frequency  voltmeter.  Paul 

Byrne  . p  104,  Dec 

Carrier  shift  check  meter,  J.  W. 

Whitehead  . p  162,  Jun 

Cathode-ray  'long-persistence  screen 
testing,  J.  C.  ’Telller  and  J.  F. 

Fisher  . p  124,  Feb 

Cathode-ray  numeroscope  printer,  H. 

W.  Fuller  . p  98,  Feb 

Ceramic  dielectric  materials,  B.  H. 

Marks  . p  116,  Aug 

Ceramic  phonograph  pickup,  L.  G. 

Hectro  andsH.  W.  Koren . p  94.  Dec 

Ceramics,  properties  of  electrome¬ 
chanical.  Hans  Jaffe . p  128,  Jly 

Characteristics  of  some  oil  impreg¬ 
nated  capacitors,  Burgess  Demp¬ 
ster  . p  168.  May 

Chart  for  mismatched  transmission' 

line  loss,  J.  M.  Hollywood . p  130.  Jan 

Chart  for  Alter  ripple,  C.  K.  Hooper 

p  132,  Mar 

Chart  for  piston  attenuator,  R.  E. 

Lafferty  . p  132.  Feb 

Chart  shows  f-m  coverage,  J.  H. 

Battison  . I>  122,  Jun 

Chemical  comparison  speeded  by  x- 

rays  (TAW)  . p  158,  Apr 

Circuit,  see  under  particular  type 
Circular  polarization  in  f-m  broad¬ 
casting,  C.  E.  Smith  and  R.  A. 

Foulty  . p  103,  Spt 

Citizens  band,  field  tests.  R.  E.  Sam- 

uelson  . P  92,  Jan 

Citizens  band  transceiver,  W.  B. 

Lurie  ' . P  76,  Aug 

Citizens  radio  antennas,  H.  J.  Row¬ 
land  . P  96,  May 

Citizens  radio  service  receiver,  W.  C. 

Hollis  . p  80.  Mar 

Citizens  transmitter  power  amplifier, 

Walter  Hollis  . p  84.  Dec 

Cleaning  electronic  equipment,  Jo¬ 
seph  Albln  .* . p  94,  Spt 

Clock  control  (TAW) . p  152.  Nov 

Common  carrier  radio  service. 

limited,  A.  A.  McK . p  97.  Jan 

Communication  by  time  expanded 

wave,  Ll-Yen  Chen . p  130,  Jun 

Communication  station  design,  David 

Baker  . p  110,  Nov 

Communication  system  requirements 

(TEA)  . p  138.  Mar 

Communication  systems,  bandwidth 

vs.  noise,  D.G.F . p  72,  Jan 

Compact  analog  computer,  Seymour 

Frost  . p  116,  Jly 

Compact  projection  television  sys¬ 
tem,  H.  G.  Boyle  and  E.  B.  Doll.p  72.  Apr 
Compensation,  low-frequency,  for 

ampliflers,  Kurt  Schlesinger. . .  .p  103.  Feb 
Composite  amplitude  and  phase 

modulation,  O.  G.  Vlllard.  Jr. ..p  86,  Nov 
Computer,  compact  analog,  Seymour 

Frost  . P  116,  Jly 

Computers,  design  of  d-c  electronic 

Integrators.  G.  A.  Korn . p  124,  May 

Computer,  elements  of  d-c  analog. 

G.  A.  Korn . p  122,  Apr 

Computer,  selective  sequence  digital 

p  138,  Apr 

Computer  switching  circuits,  C.  H. 

Page  . p  110,  Spt 

Computers,  industrial  controllers  de¬ 
signed  by  analog.  G.  A.  Phllbrlck 

p  108,  Jun 

Computers  use  crystal  diodes  (TEA) 

p  128,  Jun 

Construction  of  shielded  room  in  vhf 

field.  C.  C.  Pine . p  160,  Apr 

Control,  see  under  particular  type  of 
control  or  device  that  is  controlled 
Controllers  designed  by  analog,  G.  A. 
Philbrick 

Converters  for  television  power 

(TAW)  . p  152,  Spt 

Counter  circuits  for  television,  Allan 

Easton  and  P.  H.  Odessey....p  120,  May 
Counter,  predetermined  for  process 

control,  R.  J.  Biume . p  88,  Feb 

Counters,  high-speed  N-scale,  T.  K. 

Sharpless  . p  122,  Mar 

Counting  circuit,  capacitor.  Brad¬ 
ford  Howland  . p  182.  Jun 

Counting  with  plug-in  scaler  for  in¬ 
dustry,  C.  H.  Brown . p  90.  Jly 

Crossover  network.  P  W.  Kllpsch.p  98.  Nov 


Crystal  control  for  multichannel  re¬ 
ceiver,  W.  R.  Hedman,  Jr . p  118,  Mar 

Crystal  diodes  in  computers  (TEA) 

p  128,  Jun 

Crystal  Alters  for  single  sideband, 

P.  K.  Taylor . p  116.  Oct 

Crystal  modes  examined  visually 

(TAW)  . P  148.  Spt 

Crystal  voltmeter  for  h-f,  B.  F.  Ty¬ 
son  . P  150  Mar 

Crystals  as  ampliflers  (TEA)....p  140,  Apr 


Dangerous  operation  monitored  by 

television  (TAW)  . p  188,  Apr 

Design  of  counter  circuits  for  televl- 
vlsion,  Allan  Easton  and  P.  H. 

Odessey  . P  120.  May 

Design  of  d-o  electronic  integrators, 

G.  A.  Korn . P  124,  May 

Design  of  1-p  records,  F.H.R . p  110,  Dec 

Design  of  loudspeaker  dividing  net¬ 
works,  E.  R.  Schuler . p  124,  Feb 

Design  of  naval  communication  sta¬ 
tion,  David  Baker . p  110,  Nov 

Design  of  phantastron  time  delay 
circuits,  R.  N.  Close  and  M.  T. 

Lebenbaum  . P  100,  Apr 

Design  curves  for  parallel-T  net¬ 
work,  Dawkins  Espy . p  114.  Jly 

Design  factors  for  Intercarrier  tele¬ 
vision  sound.  S.  W.  Seeley . p  72,  Jly 

Design  trends  in  television  trans¬ 
mitters.  D.G.F . P  76,  Jan 

Designing  industrial  controllers  by 

analog,  G.  A.  Philbrick . p  108,  Jun 

Designing  thorlated  tungsten  fila¬ 
ments,  H.  J.  Dailey . p  107,  Jan 

Detecting  displacement  (TEA)...p  168.  Nov 
Detection  of  microwaves  (TEA).p  124,  Spt 
Detector,  see  under  particular  type 
Detector,  superregeneratlve  theory, 

W.  E.  Bradley . P  96,  Spt  • 

Detector,  superregenerator  design. 

Alan  Hazeltine,  D.  Richman  and 

B.  D.  Loughlln . p  96,  Spt 

Development  and  application  of  the 

Skiatron.  G.  WIkkenhauser. . .  .p  174,  Mar 
Diagram,  engineering  the  schematic, 

J.  M.  Henry  and  M.  G.  Morgan. p  74.  Jun 
Dial  tester,  G.  E.  Beggs,  Jr.  and 

E.  L.  Landberg . P  128.  Apr 

Diamonds  as  amplifiers  (TEA)..p  140,  Apr 

Diathermy  units,  frequency  stabiliza¬ 
tion  of.  Carl  Glerlnger . P  78,  Dec 

Dielectric  ceramic  materials,  B.  H. 

Marks  . P  116.  Aug 

Dielectric  heating  of  thin  Aims,  T.  C. 

Gams  . P  83,  Spt 

Differential  input  circuits,  E.  E. 

Suckling  . P  186.  Feb 

Diffraction  for  film  and  surface 

studies,  G.  A.  Doxey . p  112,  Jun 

Digital  computer  switching  circuits, 

C.  H.  Page . P  110,  Spt 

Direct -coupled  oscilloscope.  J.  H. 

Revner  . . P  102,  Jly 

Direct-reading  wavemeter  design, 

G.  E,  Feiker  and  H.  R.  Meahl.p  103,  Mar 
Direction  finder.  Instant-recording, 

P.  G.  Hansel . p  86,  Apr 

Direction  finder  for  locating  storms, 

W.  J.  Kessler  and  H.  L.  Knowles 

p  106,  May 

Directly-coupled  phase  Inverter,  E. 

Johnson  . p  18S.  Mar 

Displacement  detecting  (TRA)..p  168,  Nov 

Distortion  analysis  technique, 

Samuel  Sabaroff  . p  114.  Jun 

Distortion,  graphical  determination 

of  harmonic.  R.  W.  Buchhelm..p  170,  Jly 
Dividing  networks  for  loudspeakers, 

E.  R.  Schuler . p  124,  Feb 

Dry-cleaning  electronic  equipment, 

.Joseph  Albin  . p  94,  Spt 

D.vnamic  noise  suppressor  Alter  char¬ 
acteristics.  L.  <3.  McCrackpn..p  114,  Apr 
Dynamic  relay  analyzer,  E.  L. 

Deeter  . p  87,  Jly 

Dvnamic  sound  reproduction.  T.  S. 

Korn  . p  166.  Jly 


Editors  report  on  Electronics  Park 

p  77,  Oct 

Effect  of  modulation  on  transmission 


efficiency  (TEA)  . p  136.  Jan 

Electrolytic  tank  used  to  evaluate 

magnetic  leakage,  F.  I.evl....p  178,  .\pr 
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